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The Rational Theory of Music 


PREFACE 


EARLY a decade ago the Eastern Educational Music 
Conference of college and high-school teachers of 
music, then in session at Smith College under the chairman- 
ship of Professor Henry Dyke Sleeper, debated at length 
the obvious defects of the prevailing system of notation. 
As a result, this very high symposium of pedagogical author- 
ity voted unanimously that “‘the Conference expresses interest 
in the Reeve Rational system of notation, and thinks it worthy 
of a serious trial.” The Secretary of the Conference, Mr. 
Clarence G. Hamilton, of Boston, in his letter communicat- 
ing this action to the author, said: “The serious defects of 
our notation certainly demand attention.” 


Yet at that time there was no Rational notation in print. 
All that had been debated was the general proposition. 


ok *K *K 


Both in its theory and upon the printed page, music sadly 
needs a new symbolism. The Rational system supplies both. 
Yet the two are not wholly interdependent. The teacher can 
utilize the theory herein set forth while still relying upon 
the traditional notation. But he will not continue long to 
cling to the latter. As soon as music is approached in a 
rational spirit the dire need for a better symbolism becomes 
apparent. 
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Yet, so accustomed have we become to the awkward intri- 
cacies of the prevailing notation, we have lost consciousness 
of how unnatural, musically, it really is, and how widely 
it misleads us. Yet at every turn in the study of theory we 
find musical inaccuracies, or even gross misconceptions, 
which are due solely to the faulty symbolism hitherto em- 
ployed. 


For instance, one of the tones in the tempered scale of 
the piano is called, in the older nomenclature, F-sharp. 
But, speaking accurately, this particular tone has nothing 
in common with the tone called F. The tone F does not 
appear in the scale of F-sharp, nor does F-sharp appear in 


the scale of F. : 


Therefore these two tones possess no musical relationship. 
Yet not only do we now tie them indissolubly together, in 
our traditional symbolism, and in its effects upon our minds, 
but we actually subordinate the tone F-sharp, most unjustly, 
to tone F, by giving it a name slavishly dependent upon F! 


Do you reply that this accidental fact need not mislead 
the pupil as to the real independence of the tone F-sharp? 
I reply that, on the contrary, it not only misleads many 
pupils, but more. It misleads many adult professional 
musicians also. The author has been told repeatedly, by 
persons high in musical prominence, that to dissolve this 
unnatural bondage, releasing F-sharp into that sovereign 
liberty and individuality which is properly its own—an 
emancipation which can be accomplished only by the aboli- 
tion of all these shackling sharps and flats which now blot 
our pages of music—that to do this thing, they say, would 
amount to an overthrow of the very foundations of musical 
art! 
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Yet here stands this unanimous decision of the New 
England pedagogical Conference, to the effect that some- 
thing of that sort ought to be undertaken! 


* *K *K 


Whereas the primary pedagogical advantage of this 
Rational Theory is that it introduces the child to the inter- 
val first, and to the melody secondly, with illustrative 
symbols which are applicable impartially and with ease to 
the thirteen different keynotes, the advantage of the Rational 
Notation is that it introduces the child, in its reading of 
notes, equally simultaneously and impartially, and without 
drudgery, to all the twenty-four scales, upon a plane of 
absolute equality. The first little exercise placed before 
the beginner is commonly in that scale which, in the older 
notation, bears the signature of six sharps or flats. 

Yet of this fact the child is totally unconscious. In this 
contingency it is the teacher who cannot comprehend—who 
fails utterly to realize how totally unconscious the child is 
of all those difficulties over which the teacher shed tears 
or cuss-words (according to sex) in the years gone by. 

In the Rational notation all of the many scales, and the 
reading for both hands, are equally simple, equally auto- 
matic. For the first time in musical pedagogy, automatic 
democracy in keydom has arrived. 
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This democratic equality of all the twelve keynotes it is 
the aim of this book to maintain in the study of theory, also. 
A new symbolism far simpler than the old, and difficult 
only because novel, coupled with the line of approach 
through the interval, accomplishes this. 


In the invention of the Rational notation the object in 
[3] 
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view, at first, was merely improved legibility. It was not 
then appreciated how the cumbrousness of our prevailing 
notation pervades also, with its poison, the study of harmony, 
confusing and paralyzing the mind of the pupil. Yet it 
actually does this evil thing, as effectively as it hampers 
the printed page. 

While this book has been undertaken as a companion to 
the Rational notation, yet it is only partially dependent 
thereon for its usefulness. It should be used by every 
teacher of theory. 

It is well known that modern pedagogic skill, Pe 
in the best metropolitan schools, has accomplished much 
towards the breaking down of that unnatural ascendancy of 
the keys of C, F and G, in the child’s mind, which is an 
inevitable accompaniment of the prevailing notation. But 
the majority of all beginners are denied the advantages 
offered by the best metropolitan schools. They need a 
notation which is by nature democratically equal between 
all keys, rather than one which, by unusual skill, may be 
forced into an approximation thereto. 

For even in the best schools the victory over clefs, sharps 
and flats is forced and incomplete. No skill can ever re- 
lieve the mind of this burden, however it may be persuaded 
into unconsciousness of the load it carries. Many among 
the graduates even from the best conservatories—most of 
those, indeed, who do not become professionals—never suc- 
ceed in reading the beautiful keys of F-sharp, C-sharp or 
G-flat as they do those having simpler signatures. 


*K *K *K 


The truth of these statements is attested by the very 
ingenuity with which the teachers of the teachers have 
devised various “methods,” whereby, as with scaling-lad- 
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ders, assault may be made upon the forbidding walls of 
intricate symbolism which now debar the novice from the 
world of music. The preponderance of all these devisings 
are aimed not at those difficulties which are inseparable 
from the art of music, but at those quite gratuitous difhi- 
culties which have been added thereto by the unnatural 
symbolism whereby that art is now conveyed—or is pre- 
vented from conveyance—from mind to mind. 


Now that we boast so loudly of progress, it does seem 
high time for the abolition of scaling-ladders altogether, 
however highly they may have been perfected, and their 
replacement by modern elevators. For there is no relic 
of the past now extant which is so essentially medieval as 
our musical notation. Few pianists realize that, while they 
insist upon playing upon only the most modern instruments, 
they are content to read thereon from a printed page which 
is literally harpsichord-notation. For, while the feeble 
tinkle of the ancient harpsichord has been developed gradu- 
ally into the power of the modern concert-grand, our nota- 
tion has stood stock-still. It has not enjoyed a single modern 
improvement. 

Indeed, modern improvements are making it worse. It 
is the strain placed upon this archaic notation by modern 
composers, who modulate so frequently that signatures have 
become impossible, which promises soon to enforce upon 
us a change which all are reluctant to undertake voluntarily. 


*K *K >K 


When one turns to the text-books in theory this tyranny 
of the symbolism, and this ascendancy of C-major, becomes 
even more marked. In the prevailing text-books each point, 
as it arises, is illustrated in notes. Because it is imprac- 
ticable to illustrate thus in each of the thirteen or fourteen 
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signatures, only one is used. Because the pupil would be 
utterly confused by any skipping about, from key to key, 
in these illustrations, virtually all illustrations are in the 

The enterprise and unremitting alertness of the teacher 
is then relied upon to translate all these illustrations into 
each of the other keys, in order that assurance may be had 
that the pupil knows them all equally—knows his harmony 
independent of his symbolism. This, besides placing a 
heavy responsibility upon the teacher, always fails of com- 
plete effect upon the child. 

In this book, on the other hand, the symbolism barely 
suggests any supremacy of one key over another. After the 
preliminary learning of the letter-names (which does not 
enter into the chapters dealing with harmony itself), there 
is no suggestion of any one key rather than another. The 
pupil may approach the piano blindfolded and select any 
key thereon at random. The entire symbolism of all the 
chords, as taught in this book, then applies equally to that 
key, as the tonic, as readily as to any other. 

Democracy in Keydom is the slogan both of the Rational 
notation and of this Rational symbolism in harmony. 


2 2 2 


Whereas the earlier books have begun, almost uniformly, 
with the major scale as the basic musical concept—the 
various interval-concepts then being derived from the major 
scale—this book, in contrast, begins at the very start with 
the interval-concept as the basic musical concept. That is 
to say, the basic interval is the octave, the next most basic 
the fifth, and so on. From that beginning, the major scale 
is then reached only after consideration of all sorts of 
intervals, as a peculiar series of such intervals. 
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This is the only natural way to begin, so far as theory 
is concerned. While every child learns little melodies by 
rote, first of all, yet this does not constitute a step in exact 
music. The child’s most elementary, yet musically exact, 
concept is one of interval, rather than of melody. In the 
approach of theory, which must comprise only exact con- 
cepts, the child’s easiest line of advance is by way of the 
interval. 


The child grasps the concept of the octave, for instance, 
which is the basic harmonic interval, far more easily than 
it does the major scale, which is the basic melody. The 
child may be able to memorize simple melody first; but 
the octave is the first thing in musical theory which it can 
understand—because that is the simplest of all musical 
things in its physical origin. 


The fashion which is rising just now, of introducing the 
child to music through exercises in “bugle-notes” (which 
are merely harmonics), is a partial recognition of this 
fact: That basic intervals are a more elementary musical 
concept than are simple melodies. But the lesson thus 
recognized partially is developed to its logical conclusion 
in this book alone. 


When the major scale has finally been reached, by this 
route, it stands revealed as being, in fact, merely a set of 
harmonics. This makes the major scale, as well as the 
simpler harmonic intervals, a natural thing. But it is one 
far more complex, in degree, than are the simpler inter- 
vals. Hence it should come last. The child, simultaneously 
busy in learning arithmetic, might far better understand the 
major and chromatic scales as arithmetical developments 
of the octave and the fifth than to be told that these scales 
“just happened.” | 


[7] 


Tue RATIONAL THEORY OF Music 





In short, the theory of music is sadly in need of both a 
more modern line of attack and a better symbolism. 

For music is essentially a mathematical art. Excepting 
possibly architecture, there is no other art the foundations 
of which are so accurately mathematical as is true of music. 
Hence no other art is so severe in its penalties, when once 
those foundations have been irremediably laid too loosely 
and inaccurately. 

Hence the text of this book is addressed as much to the 
teacher as it is to the pupil. It is not expected that any 
teacher can use it in just the form in which it stands. For 
each class or individual pupil the teacher will have to select 
both material and order of presentation. 

Hence the book is not encumbered with the usual abun- 
dance of illustration. Such abundance is most acceptable 
to those teachers who wish to teach mechanically, relying 
upon the book for everything. 

But to that class of teachers this book is not addressed. 
It is offered to those who wish to step, instead, and at some 
effort on their own part—though with great saving to the 
child—into a new field of pedagogy—a field which extends 
far beyond any limits now visible. In order to do this they 
will have to do their share of the work. That is to supply 
the illustrations—a task which they can perform, to fit each 
pupil, far better than could the author, even if he were a 
plano-teacher, which he is not. 

The author has been for a lifetime a teacher of engineer- 
ing science, necessarily exact and firm in its foundations. 
This experience has now been brought to bear upon the 
theory of music. He has also been a lover of chamber- 
music. This text-book in theory written by a string-player 
may prove to be of real value, as well as an interesting 
novelty, to the piano-drilled world. 
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The Rational Theory of Music 


I. 


RHYTHM 


1. Music is made up of rhythm, melody, harmony and 
progression. Rhythm refers to the “beat” of the music— 
the time-element. Melody refers to the sequence of single 
notes of various pitches—what is ordinarily called “the 
tune.” Harmony refers to the combination of two or more 
notes into “chords,” by sounding them simultaneously. 
Progression refers to the order in which such chords should 
follow each other. 


2. RHYTHM is that feature of music which depends solely 
upon time, or beat, or accent, but is devoid of pitch. The 
drum is the typical instrument of pure rhythm. 


3. BeaT: Our sense of rhythm depends directly upon 
the regularity of the swing of the feet, in walking. The 
human legs are pendulums. They keep time, as they swing, 
as naturally as a clock-pendulum does. 

Hence the fundamental rhythm is that of walking: One, 
two; one, two; left, right; left, right. The basic musical 
measure is therefore a two-beat measure. The emphasis falls 
upon every other beat. 


4. DiveRsIry versus Monotony: Man’s instinct for 
rhythm is based upon his dislike of monotony. The habit 
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of counting, while walking: “One, two; one, two; left, right; 
left, right”—emphasizing every other beat—relieves some- 
what the monotony of an otherwise endless and wearying 
“one foot up and ’tother foot down; that’s the way to London 
town.” 


5. SEconpAaRY ACCENT: Instinctive within every boy is 
the rhythm: “Left, (pause) ; left, (pause) ; left, right, left, 
(pause).”” Men can march contentedly to the music of the 
drums alone, playing this simple formula, long after they 
would have tired without it. 


In this formula is seen the heightening effect of a secondary 
accent, or beat, dividing up the pairs of beats into pairs of 
pairs. This results in a composite four-beat measure, made 
up of two two-beat measures. 


6. TERTIARY ACCENT AND THE E1cHT-BEAT MEASURE: 
This same idea, carried one step further, gives still further 
relief from the monotony inseparable from even four-beat 
measures, when repeated endlessly. If every alternate four- 
beat measure receives a still more marked accent, there re- 
sults a still more satisfactory form of rhythm, in the eight- 


beat measure, or phrase. How this works out will be shown 
in the next Article. 


7. QUATERNARY ACCENT, OR RHYTHM-PHRASE: Further 
application of this same idea, by placing a still more marked 
emphasis upon the beginning of each alternate eight-beat 
measure, results in still further relief from monotony. It 
gives what is in reality a sixteen-beat measure, but usually 
called a rhythm-phrase. All sorts of simple and popular 
music and poetry abound with instances of this sixteen-beat 
rhythm-phrase. Indeed, a thirty-two-beat phrase is common. 


The primary charm of poetry lies in its rhythm. All 
popular poetry relies upon this simple accentuation of 
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accented beat carrying two notes. 
piece is maintained this rhythm of: “ONE, two-and; ONE, 
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alternate beats, or syllables. It carries out the idea, too, 
into four-beat, eight-beat, sixteen-beat and thirty-two-beat 
accents, just as music does. 

Take for instance the jingle just quoted. This, if 
printed so as to bring out the several degrees of accent, 
would appear: 


‘‘ONE foot up (pause); ’roTH-er foot down (pause). 
THAT’s the way to Lon-don town (pause).’’ 


First can be heard the accent of each alternate syllable. 
This is the primary accent, giving a set of two-beat 
measures. Then each alternate accented syllable receives 
amore marked accent, giving a four-beat measure. This 
is the secondary accent, marked in the text by small capi- 
tals. Then each second small-cap syllable receives a 
still more marked accent, giving an eight-beat measure— 
which appears here in the form of a line. Finally, the 
two eight-beat lines together make up a sixteen-beat 
rhythm-phrase, appearing here as a two-line stanza. 

For a more elaborate illustration of the use of primary, 
secondary and tertiary accent, see Mr. Sousa’s ‘‘Stars 
and Stripes Forever,’’ printed on page 15 without bars. 
Have the pupil divide this music according to its accent— 
first by a single vertical line, or ‘‘bar,’’ before each alter- 
nately accented beat; then with a dot below each accented 
note; then with a circle around each alternately accented 
dot; and finally with a cross below each alternately 
accented circle, to mark the rhythm-phrase. 


8. Supsipiary AccENT: In the march just quoted the 
regular beat of the foot—two to a pace, and sixteen to a 


line—is not the shortest time-element demarked by accent, 


or rhythm. The charm of the piece lies largely in its use, 
also, of a regular rhythmic alternation between, first, a 
principal beat, carrying a single note, and secondly, a less 


Almost all through the 


two-and.” Even where departure is made from this rhythm, 
the departure is merely a modification of this characteristic 


rhythm. 
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Such an accent, falling upon the beginning of a beat 
wherein other notes follow, is called a subsidiary accent. 
Much of the charm of music is due to its wise use. 


A modification of this subsidiary rhythm appears in 
the third line. Where the four eighth-notes appear slurred 


together, the accent reads: ‘‘ONE-and-two-and; ONE-and- 
two-and’’—a pleasing modification of the rhythm quoted 
above. 


9. DispLAcED AccENT: In the fourth line this arrange- 
ment of slurred notes is altered in accent, to produce still 
further contrast. There the accent reads: ‘“And-two-and- 
ONE; and-two-and-ONE; and-two-and-ONE, two, ONE.’ ‘This 
gives the fourth line a pleasing, but merely modifying, con- 
trast with the rhythms of all three of the preceding lines. 

This same effect of displaced accent is used, in speak- 
ing, to give especial emphasis to a certain idea. For in- 
stance, if we wish to emphasize the idea of locality in the 
phrase: ‘‘They do so-and-so in Paris,’’ we say: ‘‘In 

Paris they do so-and-so.’’ The displacement of the accent 

emphasizes the contrast between Paris and other places. 

It implies, for instance: ‘‘In London or New York they 


do quite differently.’’ Music is made up largely of such 
subtle implications as that. 


10. RuyTtHM-PuRAsING: Viewing this march as a whole, 
its four lines present each a distinct contrast in rhythm, as 
stated below, although all the four rhythms are based upon 
the regular swing of the feet: “One, two; one, two,” in 
marching. 

First Line: Regular Subsidiary Accent: “Two-and; 
ONE, two-and; ONE, two-and; ONE, etc.” 

Second Line: Accent Suspended on one Beat: After a 
continuation of the rhythm of the first line throughout the 
first half of the second line, the second half of the latter 
then breaks away, into what is called a syncopated (that is, 
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a “melted together’) accent, by the suspension of all accent 
for a single beat, thus: “One AND (pause) and three, four, 
ONE (pause). 


Third Line: Regular Subsidiary Accent Modified, as 
noted at the end of Art. 8. | 


Fourth Line: Accent Displaced Arbitrarily, as noted in 
Art. 9. 





eth 


Note carefully that the regular two-beat accent and four- 
beat measure of the march underlies the whole; but this is 
varied, by modification, into a sequence of slightly con- 
trasted rhythms, each of which imparts to the piece a 
piquancy not to be had in any other way. This is known 
as rhythm-phrasing. The four contrasted phrases of rhythm 
together form a rhythm-stanza. 


11. CapENcEs: A cadence is the termination of a 
rhythm-phrase. It usually takes the form of a measure 
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containing a half-note or whole note. It is usually, but not 
always, demarked by a double bar. 


12. THe Factor Two: All through the above analysis 
stands out prominently the importance of the factor two. 
All the more simple, popular and enduring music is built 
up upon the factor two, for its rhythm. Later we shall find 
that this same factor plays a similarly prominent part in 
the matters of pitch, of melody and of harmony. 


13. THE Factor THREE: Whereas the instinctive march- 
ing-rhythm is the two-beat, the instinctive -dancing-rhythm 
is the three-beat—the minuet or the waltz. In this rhythm 
the normal accent runs: “One, two, three; one, two, three.” 
Two unaccented, or equally accented, beats follow each 
accented beat. 


The pupil should have especial attention called to the 
difference between the subsidiary two-beat rhythm: ‘‘ONE, 
two-and; ONE, two-and;’’ and the normal three-beat 
rhythm: ‘‘One, two, three; one, two, three.’’ In the 
first case there are three different grades of accent, 
namely: Main, secondary and subsidiary—whereas in the 
second case there are only the two grades, namely: Main 
and secondary. 


14. Srx-E1e¢HtT, NineE-EicHT AND TWELVE-EIcHT TIME: 
Three-beat rhythm is equally capable of development into 
measures, lines, phrases or stanzas with two-beat rhythm. 
In this development the factor two is used to multiply the 
three-beat base, almost exclusively, in preference over the 
factor three. 

The first development of three-beat rhythm by the factor 
two gives what is called “six-eight time,” so-called from 
the custom of printing it in the form of six eighth-notes to 
each measure. In six-eight time there are three grades of 
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accent, namely: Measured, secondary and subsidiary. That 
is to say, its rhythm runs: “ONE-and-and, two-and-and; 
ONE-and-and, two-and-and.”’ 


The first development of three-beat time by the factor 
three gives the three-grade rhythm, rarely used, called “nine- 
eight time.” In this the rhythm runs: “ONE-and-and, two- 
and-and, three-and-and; ONE-and-and, two-and-and, three- 
and-and,”’ 


A second development of three-beat rhythm by means of 
the factor two gives what is called “twelve-eight time’—a 
rare rhythm, but as common as nine-eight time. In this 
rhythm the accent takes on an additional grade. It runs: 
“ONE-and-and, two-and-and, THREE-and-and, four-and-and; 
ONE-and-and, two-and-and, THREE-and-and, four-and-and.” 


15. TripLets: Twelve-beat rhythm, or more occasional 
uses of three-beat with two-beat or four-beat rhythm, is 
more commonly printed in the form of triplets. These are 
three eighth-notes tied together by a common strap, while 
above or below appears a slur arching the figure 3. 


16. Five-Beat Ruytum: Only during the last few 
decades has the use of five-beat rhythm become occasional, 
and not yet is it popular or familiar. It is almost impos- 
sible for performers to play it as written; that is to say, 
without other accent than once every five beats. 


Five-beat time should be played, of course, with but a 
single grade of accent, as if it read: “‘One, two, three, four, 
five; one, two, three, four, five.” But inevitably the per- 
former puts in, unintentionally, a secondary accent. He 
either plays it: “ONE, two, three, four, five;’’ or else: “ONE, 


two, three four, five.” In either case it is not truly five- 
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beat time, but an alternation of two-beat with three-beat 
time. 


This inevitability is often anticipated by the composer. 
For instance, in the five-four allegro of Boéllmann’s Trio, 
Op. 19, the composer has indicated plainly, by the use of 
a dotted bar in each measure, his intention that a second- 
ary accent should be played—in this case on the latter of 
the two plans mentioned above. On the other hand, in 
the five-four movement in Tschaikowsky’s Sixth Symphony 
(the Pathetique), while the composer has given us no 
Specific symbol for a secondary accent, yet the very form 
of the music makes it inevitable that the first plan men- 
tioned above should be followed. 


Indeed, in the Tschaikowsky allegro the rhythm is 
really ten-four time, not five-four, and should be printed 
as such. The rhythm of the theme runs steadily: ‘‘ONE, 
two, three, four, five, six, seven, EIGHT, nine, ten; ONE, 
two, three, four, five, six, seven, EIGHT, nine, ten.’’ The 
heaviest accent does not fall regularly upon every fifth 
beat, at all, but upon every tenth, with the secondary 
accent not upon the fifth, but upon the eighth beat. 


All of this shows that, so soon as one has departed 
from the instinctive simplicity of two-beat and three-beat 
rhythm, true rhythm is virtually gone. Not merely is 
conscious effort necessary, in order to maintain the time, 
but the secondary accent is no longer a matter of instinct, 
but of arbitrary instruction. Such music is unquestion- 
ably beautiful, but it has almost ceased to depend upon 
rhythm for its charm. 


17. Rac-Time or SYNCOPATED RuyTHM: This class of 
music, now so widely popular, distorts both rhythm and 
harmony in any eccentric fashion which it can devise. The 
sole aim is to obtain contrasts as “thrilling” as possible. 
Out of the suggestion lying hidden somewhere beneath such 
a luxuriant crop of weeds as that, will probably develop, 
some day, something beautiful; but it has nothing of value 
for the student of elementary harmony. 


18. MatHEemMAtTics AND MusiIcaL INSTINCT: The in- 
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stinctive preference of mankind for the factor two runs 
through all lands and times and arts. Whether in rhythm 
or in pitch, we shall see, whether in music or the machine- 
shop, the factor three (or still more rarely, five) is used 
in about the same proportion to two that we dance in propor- 
tion to walking. Dancing is very pleasant, once in a while; 
but there could be no greater torture than to compel even 
the most enthusiastic dancer to dance as long, continuously, 
as one walks. 


This dominant function of the factor two in music is but 
a parallel with its prominence in all other arts. Wherever 
magnitudes are of importance (and all beauty rests directly 
upon correctness in magnitude) it proves to be the dual pro- 
portion, or two-to-one ratio, which is always instinctively 
preferred. 


In dividing things into fractions, for instance, man has 
always instinctively cut the integers first into halves. Then 
the halves have been cut into quarters, the quarters into 
eighths, and so on. Only a skilled housewife can cut a pie 
successfully into divisions even so regular in number as 
six. Not one in an hundred can divide a pie fairly 
evenly into five sectors. 


Sir Herbert Spencer has shown us that this instinctive 
preference for the division of all things by two, and then 
by two again—and then possibly by three, into twelve— 
runs through all lands, all times and all arts. The only 
reason why our system of numbers brings in the awkward 
factor five is because (most unfortunately) the first man 
who counted things counted them upon his ten fingers. 


The sole reason why the decimal, or metric, system of 
weights and measures has been adopted at all is because 
it facilitates computation. This is because it is based upon 
the same factor, ten, as our arithmetic. The metric system 
is therefore popular with the scientists, who do more 
computing than actual division of things. But the prac- 
tical man, who does little computing, always instinctively 
prefers weights and measures based upon the factor two; 
and, after two, upon three, four, six, eight, twelve. 
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In the United States, where the metric system has been 
legal for well over a century, its use is not spreading. 
Even in countries where the use of the metric system is 
compulsory, under the law, the law cannot be enforced. 
The popular arts are still conducted there upon traditional 
measures, based upon the factors two and three. 


That we should find this same instinctive preference 
for the factor two—and, after two, for three and the other 
simpler factors—running all through the art of music, 
is therefore nothing mystical. It is merely natural. The 
student who is to understand the theory of music at all 
must grasp this mathematical basis of all musical instinet 
at the very start. 


[ 20 ] 


IT. 
PITCH 


19. MusicaL COoNTRASTs: Contrast, for relief from 
monotony, is had in music not merely by variations in 
accent, or beat, but also by variations in pitch. By pitch 
we mean whether the tone be heavy and low, or shrill. 


20. Pircu: Pitch is in reality our sense of the rate of 
vibration with which the sound impinges upon the ear. 
Those tones which sound to us as being pitched “higher,” 
or shriller, differ from the tones which sound “lower” 
merely in that they consist of vibrations more rapid, in 
number per second. 


The ear counts the vibrations of sound just as the 
eye counts the number of light-vibrations when it senses 
color—that is to say, instinctively, without knowing that 
it is counting. When the eye counts consciously, as in 
watching a skipping-rope, or when the ear counts con- 
sciously, as in listening to a clock’s striking, there is no 
instinctive sense of anything beautiful. The mind merely 
counts, for the sake of knowing something. 

But in the ease of musical tones, wherein the vibrations 
run from a hundred to a couple of thousand per second, 
or in colored light, wherein they run upwards of a million 
per second, the mind cannot count all these vibrations 
separately. But the eye or the ear counts them subcon- 
sciously, nevertheless, and records them as an accurate 
sensation—color in the case of the eye, and pitch in the 
ease of sound. 


21. MeLopy AND Harmony: Pitch-relationships occur 
in music in either of two ways, namely: Melodic relation- 
ships, when the different tones are sounded in succession; 
and harmonic relationships, when the different tones are all 
sounded at the same time. 
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Really, melodic and harmonic relationships are the 
same, so far as pitch is concerned. We cannot understand 
either without the other. 


This should be illustrated to the child by sounding the 
notes of a major triad, or other familiar chord, first 
seriatim, as a melody or arpeggio, and then simultane- 
ously, as a chord. The child should understand at the 
start that all arpeggio accompaniments are merely chords 
played in that form. 


22. VIBRATIONS: Since all musical sounds consist of 
regular vibrations of the air, set into motion by the vibra- 
tions of a string (as in the violin, the harp or the piano), 
or of an enclosed column of air (as in the flute, the trumpet 
or the oboe), it becomes important, before one can under- 
stand the theory of music, to know something about vibra- 
tions. 


23. NUMBER AND SIZE: The fundamental law govern- 
ing all vibrations is that the smaller the vibrating body the 
more rapid the vibrations and the higher the pitch. ‘Thus 
the violin, which is so small as to be held easily at the chin, 
makes comparatively shrill, high tones. The violoncello, 
which is held between the knees, produces tones of a middle 
pitch, having a slower rate of vibration. The big bass viol, 
or “double bass,” as tall as a man, produces very low 
tones, having a slow rate of vibration. 


The same thing is true of the wind-instruments; but there 
it is not so easily seen, because the brass instruments have 
their long tubes coiled up in all sorts of dandelion-stem 
curls. The piccolo, however, can be seen to be only half 


the length of the flute. 

This same thing is true of the human voice. Little chil- 
dren have high, shrill voices, because their throats are small. 
Big men have deep voices. The women, who are middle- 
sized between children and men, have middle-pitched voices. 
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24. Hummine Insects: Another instrument in nature’s 
orchestra is the hum of insects. What we call the “singing” 
of the mosquito, for instance, is not singing at all. The 
mosquito does not intend to “sing.”’ His sound is merely 
the beating of his tiny wings upon the air. But his wings 
are so very small that they flap very rapidly—half a thou- 
sand times per second. Thus they set the air into a vibra- 
tion fast enough so that we hear it as a musical sound. 


Bumble-bees, which have much larger wings than the 
mosquito, give out a much lower hum. Flies, because of 
the form of their wings, seldom give out any hum at all. 
The humming-bird (which is the only true bird, rather than 
an insect, which is so small as to give out a hum from its 
wings) hums at a pitch much lower than the bumble-bee, 
because it is larger. 


The sparrow or robin, again, has wings so large that they 
move too slowly for the ear to hear their beats as a con- 
tinuous sound; but their wings move too rapidly, for all 
that, for the eye to follow them and count them. Only in 
the largest birds, such as the gull, the hawk or the eagle, 
are the wings so large that they are flapped slowly enough 
so that the eye can count the separate flaps. 

Teach the child to count the wing-beats of a mosquito 

or bee by memorizing the pitch of its hum, and then 

finding that pitch upon the piano. The number of vibra- 

tions which produce that pitch may then be had from 

Table III. For this purpose the O of the table may be 

taken, for the sake of even numbers, as 512. This makes 

the multiplier for the various ratios in the table an even 
thirty-two, to get the number of vibrations. 

25. THE PenpuLuM: The first man to notice this law 
of nature, whereby large objects move slowly and small 
ones rapidly, was Gallileo, who lived about three hundred 
years ago. He was resting within the great cathedral at 
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Pisa, one day, when he noticed that the long chandelier, 
which hung from the very top of the huge dome, was swing- 
ing, very slowly. Watching it and thinking about it, he 
discovered this law, whereby big things move slowly and 
little ones rapidly. By attaching our clock-works to a pen- 
dulum just the right length we can make them run just so 
fast, and never too fast nor too slow. 


This fact can be visualized to the child by making a 
pendulum of a string tied to any small object, as a plum- 
met-bob. By sliding the string through the fingers the 
pendulum may be lengthened or shortened. As this is 
done the vibrations become faster or slower. 


26. THE VIBRATING STRING: A stretched string vibrates 
under this same law as the pendulum. That is to say, the 
long string vibrates slowly and the short one rapidly. That 
is why the finger is used, on the strings of violins, mandolins 
or the like, to raise the pitch by shortening the portion of 
the string which is left free to vibrate. 


27. THE HARP AND THE PIANOFORTE: ‘The harp, since 
it has no fingerboard against which the finger can press its 
strings, to alter their length, must use a separate string for 
each tone; and these strings must be of different lengths. 
So it has long strings to sound the deep tones, middle-length 
strings to sound the middle-pitched tones, and short little 
_ strings to sound the shrill, high tones. 


The pianoforte does this same thing, except that it has 
little hammers to strike the strings, instead of plucking 
them with the fingers. It is merely a big harp—a harp 
laid flat on its side, in the case of a grand piano—with light 
wooden mechanism for striking the strings as the fingers 
press the keys. 
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The child should be shown as much of the mechanism 
of the plano as may be made visible by lifting the cover, 
or taking down the front-board. All children love to see 
‘‘how things go.’’ 


28. Pircu-INTERVALS: When we try to put sounds of 
different pitches together, whether to make a melody or a 
chord, the contrasts between one pitch and another are called 
pitch-intervals. 


The concept of the interval lies at the very foundation 
of music. While the concept of abstract pitch—that is, 
pitch unrelated to other pitches—is fairly difficult, the 
concept of a contrast in pitch is elementary and childlike. 
All of the illustrations cited above, to depict the nature 
of pitch, are really illustrations of contrasts in pitch. 


So soon as these contrasts become mathematically exact, 
they become ‘‘intervals.’’ Upon intervals is built up the 
whole structure of music. 

A single tone may be ever so pure, yet, if that is all we 
have, we have no music. If prolonged this pure musical 
tone soon becomes disagreeable. If still further prolonged 
it becomes positively painful. 


It is only as we break up this painful monotony, by 
the introduction of contrasts—contrasts in rhythm, con- 
trasts in pitch, and contrasts in harmony—that we attain 
to music. Rhythm, melody, harmony, progression—all 
are based upon a break-up of monotony. Life avoids 
monotony as instinctively as it avoids death. 


Life also instinctively avoids mathematical vagueness. 
Whether we study music, or architecture, or botany, or 
sociology, all beauty is soon seen to depend upon exact 
mathematical laws. The arrangement of the petals in a 
flower, of cells in a honeycomb, of colors in a sunset, of 
columns in a cathedral, of children in a family, of sky- 
scrapers in that sky-line which has made New York famous 
—all of these are dictated, as to the purity of their beauty, 
by accuracy of mathematical law. 

The person who says carelessly that he loves beauty, 
but hates mathematics, is like the undevout astronomer— 
or he would be if he were speaking seriously; he is mad. 
He has not yet learned the first law of beauty, which is 
mathematical accuracy. 
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29. Tue Basic MusicaL Concept: THE OCTAVE, OR BIST: 
The basic pitch-interval is the octave—or the bist, as it will 
be called here. The bist forms the first slight departure, in 
the direction of an interval, from the simplicity of a single 
tone. It is therefore our first and most elementary aid in 
the breaking-up of monotony. 


The bist is the easiest of all intervals for the uneducated 
ear to detect. The study of music should begin with the 
detection of bists. The child should be drilled in the identi- 
fication of bists, both by eye and by ear, from various 
fundamentals. For very small children Mr. Reeve supplies 
keyboard-charts and colored letters, for use on the floor. 


The term octave, now that the C-major scale has drifted 
so into the background in modern music, has become mean- 
ingless. If we are to attain to our desired democracy in 
keydom, we must certainly cease speaking of the principal 
musical interval as consisting of eight (‘‘oct-ave’’) tones, 
leaving out five important ones. 

Moreover, for the string-player or the wind-player 
the term octave never. had any natural meaning. But 
for all instruments and all purposes the term bist, which 
is based upon the bisection of the vibrating column or 
string, will hold good. 


30. THe Bist is the tone produced by the bisection of 
the length of air-column or string which sounds the funda- 
mental tone. That is the reason for the term bist. That is 
to say, the interval of a bist doubles the number of vibra- 
tions. 


Every studio engaged in the teaching of theory should 
possess a violoncello, temporarily if not permanently, as 
a part of its regular equipment. Upon this cello the bist 
should be illustrated to the pupil, even before it is illus- 
trated upon the piano. For it happens that the lowest 
string of the cello is capable of visualizing its vibrations, 
in fundamental and in bist, both melodic and harmonic, 
or nodal, in a way which no other musical device can do. 
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The child should then be taught that the piano, in 
playing a bist, is doing, within the mystery of the great 
box, almost exactly what one can see the cello-string do, 
namely: Vibrating in half-length, and therefore produc- 
ing vibrations twice as rapid as those of the fundamental. 

In the piano the weight and tension of the various 
strings is different, whereas on the cello the weight and 
tension remain the same—only the active length being 
altered. Hence the piano-string which plays the bist may 
not be just one-half the length of the string which sounds 
the fundamental. That is why the cello is so much more 
useful for illustrating the nature and origin of the bist 
than is the piano. 

The person unfamiliar with the cello can easily find 
the exact mid-length of the string, in order to play a bist, 
by resting the finger on the string lightly, near mid-length, 
without pressing the string down on the fingerboard. 
Then, by moving the finger lightly a short distance along 
the string, up and down its mid-length, exact mid-length 
will proclaim itself by the clear, bell-like ‘‘harmonic’’ bist 
produced. The finger can then be pressed to the finger- 
board at that point, and a true bist will be sounded. 

No error could be greater, in introduction to the theory 
of music, than to ignore the bist, as not being anything 
musically different from the fundamental. It is quite 
true that the bist-tone is less different from the funda- 
mental than is any other tone. It is just because of this 
fact—of this primary grade, so to speak, of the bist among 
intervals—that it constitutes the foundation for all theory 
of music. 

The point, again, is not that the higher note is so 
different from the lower. It is, instead, that it takes two 
tones to make a bist, whereas it takes only one to make a 
fundamental. In other words, the bist is the basic, be- 
cause the very first, onterval. 

If we jump from the fundamental, which is a tone, 
and not an interval, to the ‘‘fifth,’’ which is an interval 
rather than a tone, then we have left out the bist alto- 
gether. For it can class neither with the fundamental, 
because it is an interval, nor with the ‘‘fifth,’’ because 
it is a much more basic interval than the fifth. 

Music is not a study of tones, for all that it is so 
commonly mentioned in that way. It is, instead, a study of 
intervals—of relationships between tones; and of all such 
relationships the bist comes first. 
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31. Bist anp Desist: It is often convenient to dis- 
tinguish an interval ranging upwardly from one ranging 
downwardly. For this purpose, the term debist means a 
bist ranging downwardly. 


To restrict the term bist to an interval ranging up- 
wardly only, might often be awkward. The word bist 
will therefore usually be used more broadly, to mean an 
interval in either direction, except when contrast between 
the two directions is needed. 


32. Pircu-Ratios: Musical intervals do not consist in 
arithmetical differences in rate of vibration, but instead, of 
ratios or proportions between the contrasted vibration-ratios 
of different pitches. The pitch-ratio between the two rates 
is gotten by dividing one rate by another. 


The human ear, while capable of counting vibrations 
far more rapid than the eye can detect, is incapable of 
performing addition or subtraction. All which it can do 
is to multiply or divide. When it senses a contrast in 
pitch, or a pitch-interval, it merely divides one rate by the 
other, and senses the quotient-ratio, as its perception of 
the interval. 


The simplest of all these pitch-ratios is two, and two is 
the ratio of the bist. That is why the bist is the most 
elementary of all pitch-interval sensations. 


The truth of this statement can be illustrated by aid 
of the piano, or better, of the violoncello. Let the open 
C-string (the lowest string) of the cello be sounded first. 
Then stop the string at mid-length with the finger, so as to 
sound C a bist higher. Now let the G-string (the next 
lowest string) be treated similarly. In each case the ear 
identifies the higher tone, or bist-tone, as being closely 
akin to the tone of the open string. Yet it does not find 
this same kinship between the open C and the open G. 

If it were differences in pitch which the ear detected, 
then it would hear a greater contrast between high C and 
low C than between G and C; for in the former case the 
difference in number of vibrations is twice as great as in 
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SCALES AND SERIES 


33. THE Famity oF Tones AND Gaps: For reasons 
which will be explained later, each bist of the piano-key- 
board is divided into twelve smaller intervals. Each of the 
twelve tones demarking these smaller intervals is struck by 
a separate key, black or white. These twelve small intervals 
in each bist are called gaps. From each key of the piano- 
forte to the next, regardless of color, is a gap. 


The term gap, which takes the place of the older term 
half-tone, does away with the confusion now prevailing 
between the two or three uses of the word tone. The 
gap, the smallest interval now recognized in piano or 
orchestra music, becomes the unit-interval. The word tone 
is reserved here to mean only a musical sound of definite 
pitch. 


34. MusicaL Arirumetic: All larger pitch-intervals 
are measured and named, in this Rational harmony, in terms 
of gaps—twelve gaps to the bist. The gap is the unit 
interval of the tempered scale of the piano-keyboard. 


It has been usual, heretofore, to count intervals in 
terms of the varying steps of the major scale. The trouble 
with this method, however, is dual. In the first place, it 
tries to measure intervals in terms of a unit which is not 
a unit. That is to say, it includes ‘‘tones’’ and ‘‘half- 
tones’’ indiscriminately. This is exactly as sane a method 
as it would be to try to measure land in terms of ‘‘rods,”’ 
when some rods were sixteen feet long while others were 
only eight. 

The second defect in this method we inherit from the 
fact that our music grew up in the Middle Ages chiefly 
within the Church. But the medieval Church was an 
almost purely Jewish institution; and among other habits 
which it inherited from the ancient Jews was that of 
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counting what we should call zero as ‘‘one.’’ Jesus arose 
from the dead, the Jews said, on the ‘‘third day,’’ where 
we should say ‘‘two days after crucifixion.’’ 


This is, of course, intolerable mathematics. The con- 
fusion of mind inseparable from any method so grossly 
inaccurate as that has hitherto beclouded sadly the theory 
of music. j 


Thus, in this older nomenclature, the interval which 
was called ‘‘a fifth’’ was not identifiable with five of any- 
thing. It did not even cover five steps of the major scale, 
irregular as they are, but rather four, instead. And so on. 


The numerical symbols with which our text-books in 
theory are so thickly bespattered mean absolutely nothing 
mathematical. They are merely symbols to be memorized. 
And this in the face of the fact that music is one of the 
most mathematically accurate of all the arts! 


Similarly gross arithmetical inconsistencies, such as 
that ‘‘a fifth plus a fourth is an eighth,’’ are innumerable. 
All is confusion, and everything has to be memorized. 
The aid of reason has been tossed aside. 


All this is as unnecessary as it is undesirable. The 
child is learning arithmetic while it is learning music. 
To tell it that its arithmetic does not apply to the num- 
bers used in its music-theory is to discredit both the 
music and the arithmetic with the child. 


All this is easily cured. Just as soon as our prevailing 
medieval-Jewish system of numbering has been eliminated 
from our music—where it stands as an obstacle chiefly 
because we insist upon beginning with the major scale, 
instead of ending up there—and when our theory has 
been built entirely upon the interval, instead—then the 
numerical symbolism of music proves immediately to be 
true to the child’s arithmetic. 


Thereupon his mathematics aids his music. His theory 
of music is consistent with his mathematics, instead of 
confused thereby, as now. 


If the teacher prefers, the child may still count keys, 
instead of gaps, or cracks between keys, provided care is 
always taken to call the starting-key ‘‘zero,’’ instead of 
‘‘one.’’?’ That is to say, ‘‘one’’ is counted on the key 
next above the starting-key. And the black keys must be 
counted indifferently with the white. 
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35. Krey-Democracy: Each of these twelve tones or 
keys in each bist, when considered by itself, stands inde- 
pendent of and co-equal with all the rest. Each of them 
has an equal right to be considered an origin, or keynote. 


After any one among them has been selected arbitrarily 
as a keynote, then all the others immediately assume rela- 
tionships therewith which are of varying musical importance. 
But before this selection all are co-equal. 


36. WHITE AND Buack Keys: If the piano-builders had 
made their pianos with this democratic equality of all the 
keys fully in mind, they might have made all the twelve 
keys of each bist alike. The keyboard would then have had 
only white keys, all alike, from end to end. We should 
then feel no temptation to base our music upon any one 
keynote rather than another; and that is the desideratum of 
all effort at a true theory of music. 

But no one could play such a piano as that. The fingers 
could not find one note from another. So five keys out of 
every twelve are made black, projecting above the others. 
Guided by these, the fingers find their way around. This 
is why the Rational notation, seeking to guide the eye 
logically, exactly as the fingers are guided, makes its staff a 
picture of the group of five black keys which adorn each 
bist of the piano-keyboard. 


37. Key-NAmEs: For these twelve keys of each bist we 
need names, and these names must be co-equal, none domi- 
nating the others. Because all the twelve tones are inde- 
pendent of each other, musically, each must possess a 
name independent of all the rest. 


In order to avoid confusion with the older names, with 
their sharps and flats, we must use the letters from the other 
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end of the alphabet. It happens, most conveniently, that, 
starting from the letter O, which makes an admirable zero- 
point, twelve letters carry us to Z. This set of letters, then, 
forms our Rational family of key-names. Their relation- 
ships with the traditional names are set forth in Table I. 


TABLE I 


By C De EF G A B 
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RATIONAL 


The new names are easily fixed in mind by reference to 
Fig. 1, where they stand displayed as on the keyboard. 





Fic. 1 


For small children the author supplies kindergarten- 
aids in the memorization of these names, which children 
pick up almost instantly—far more quickly than the old 
names. The teacher will have more difficulty than the 
child. 


The black keys are best learned first. Starting with the 
black keys which lie in a pair, apart, these are P and R; 
and P and RB are letters quite similar in form. The group 
of three black keys is named U, W and Y; and these three 
letters are also similar in form, all three being straight- 
line letters branching outwardly at the top. W, which 
stands in the middle, is a two-branched letter, reaching 
out towards its neighbor on either hand. 
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Of the white keys, memorize first those which lie in 
pairs. One of these pairs spans the beginning and end 
of each set. This pair is named Z-O, which is easily 
remembered. The other pair is S-T, which must be memor- 
ized. So also must the three white keys which lie flanked 
by a black key on each side, named Q, V and X. (X takes 
the place of what was formerly A. X resembles two A’s 
set point to point.) 


When the author, committed by fate to the enterprise 
of making our theory of music rational, sought some 
reason for the selection of one rather than another, among 
the twelve, as the rational fundamental, he found vir- 
tually no reasons at all. There is some indication that 
the tone T (F') might make the best fundamental, but 
these indications were not basic. So O (C) was selected 
as the fundamental for our system of names, merely to 
follow established tradition ; for tradition is to be respected 
everywhere except where there is valid reason for depar- 
ture from it. 


38. NumBer-NAMEs: The twelve steps of each bist also 
bear number-names, running from zero to twelve; but these 
number-names are not fixed in position on the keyboard, as 
the letters are. Instead, they shift, as one key or another 
becomes the keynote and takes the number-name zero. 


39. “Krys,” ScaLEs AND Series: Any keyboard-key 
may be selected, in any given piece of music, as being the 
keynote thereof. This key, as soon as selected, takes the 
number-name “zero”’ and forms the base of a set of twelve 
keys numbered upwardly therefrom. This set of twelve 
keys is called a series. Each series takes it name from the 
letter-name of its keynote, as “Series Q,” etc. 


The ‘‘series’’ is what was formerly called the ‘‘chro- 
matic scale’’—an awkward term, the reason for which has 
long since disappeared. The term ‘‘seale’’ is reserved 
here to mean certain groupings of selected ones among 
the twelve keys of any series, as ‘‘major’’ and ‘‘minor’’ 
scales. 
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The older use of the term ‘‘key,’’ as meaning a certain 
family of tones, is here discarded also, in order to reserve 
the word key to mean only the mechanical device of the 
piano which is depressed by the finger. 





Fic. 2 


In all of this modification of older terms, every con- 
sideration has been given to the difficulties of those persons 
who have already acquired fixed definitions. Of these 
generosity is asked, for two reasons. 

The first of these reasons is the young. These are 
coming along, burdened with no fixed habits of mind, 
inheriting none of our paralyzing traditions of the past. 
To these it is all-important that they should start right. 
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The other reason is that our musical terms already 
prevailing are now used horribly loosely. No two text- 
books or teachers use their terms in the same way. It is 
inevitable, therefore, that any attempt at getting a definite 
meaning for each term must result in upsetting the pre- 
conceived ideas, on one point or another, of almost every 
music-teacher. 

40. PrrcH-NAMES AND SeErIES-NAMES: Each of the 
twelve tones in each bist has two names. One of these is 
its pitch-name, or letter-name. This name always remains 
fixed, as displayed in Fig. 1. The other is its number-name, 
or interval-name; and this shifts with every shift in the selec- 
tion of a keynote. 

Table II gives the relationships between these two sets 
of names, for every different keynote, or series, in tabular 
form. Fig. 2 gives the same thing in terms of the Rational 


staff. 


TABLE II 
LETTER-NAMES AND SERIES-NAMES 

OB QE ND OD ole Mi ae NL 2: ae 
Cas ee ne ene ee Ae ame PRIN 
Le oe Oe Mn MM LU WAMGay A liye ccs 
LOTR Qa RR Ae SR 
Oe CC & GG VM LOE OE ON WMP 
Bee Oe 10 AD ee DO I Ba er 
Te Bo 6 De AO a AD ii MIN OT: Te Sa A a 
BT lin Be GQ LOW MT TNE a oe 
BBO BM GE TNC OR Te Te iid oe han 
Be Beni Bek UT lee ACR OP: A Oke th Deka ol gad 
ee Gem Het NA. eet Aside RA SO bs ign 
nn Me Lee tia Mee WR EA was 
a Une Sea ves UM ge miu aM EEC 








Neither teacher nor pupil need be called upon to memo- 
rize either of these exhibits. After reasonable exercise, to 
ensure some familiarity with their use, the daily work, 
especially when one comes to the topic of chords, may be 
relied upon to fix, gradually, these things in mind. 
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In Table II the fixed pitch-names or letter-names 
appear across the top. They also run through the body 
of the table, slanting from upper left to lower right. 
The series-name for any tone is had by proceeding to right 
or left from the keynote-letter in the body of the table, 
until that column is reached at the head of which stands 
the key in question. For instance: 

What is the series-name of X, when used in the 
Series Q? 

Answer: Find the letter Q in the body of the table. 
Then follow across to the right until the column headed 
by X is reached. It appears that the Q-series-name of 
X is Q-7. 

What is the series-name of S, when used in series V ? 

Find the letter V in the body of the table. Follow 
across to the left until the column headed by S is reached. 
The V-series-name of § is V-9. 
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41. INTERVALS: The bist, based upon the vibration-ratio 
two, is but the first and simplest of many other vibration- 
ratios which may be associated with any fundamental tone. 
Among these many ratios or intervals those which are called 
“harmonic” claim attention first. 

It will appear later that all the intervals used in piano or 
orchestra music are virtually harmonic intervals. But to 
bring out the force of the tempered scale, the purely harmonic 
intervals are considered first. 


42, HaRMoNiIc INTERVALS: The lowest string of the 
cello is tuned to O, three debists below the O which, on 
the piano-keyboard, lies beneath the right hand. If this 
string be pressed tightly at its mid-length, and the bow then 
drawn, only the lower half of the string can vibrate. This 
sounds the O a bist above the fundamental. 


If, now, the string is pressed at this same point, but only 
lightly—not pressing the string against the fingerboard at 
all—the sound given out is of the same pitch as before, 
but its quality is quite different. The tone now has that 
clear, ringing quality which is soon recognizable as a 
“harmonic.” 

If we watch the upper half of the string we see what 
has caused this difference in tone. The upper half is now 
vibrating, as well as the lower. 

By tests which can be applied in the scientific laboratory, 
we learn, too, that the upper half vibrates towards the left 
as the lower half vibrates towards the right, and vice versa. 
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Thus the ear receives two sets of vibrations. Each set is 
vibrating at the same rate as before, and therefore sounds the 
same pitch; but one set is swinging in the direction opposite 
from the other. This situation is shown in the upper portion 


of Fig. 3. 


43. NopEs: Harmonics can be produced by resting the 
finger lightly upon other points of the string than mid- 
length. Place the finger at a point one-third of the string 
from the bridge, and rest it lightly. A harmonic of another 
pitch-interval than O is now produced, but it is still bell-like 
and clear. 


What is actually happening is shown in the lower portion 
of Fig. 3. The point where the finger rests lightly is marked 
F. But when the finger is placed at one-third of the string’s 
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length, as in the lower diagram, there develops another 
quiet, non-vibrating spot in the string, at N, one-third of 
the string’s length from the upper end. This spot volun- 
tarily remaining quiet, while the rest of the string is vibrat- 
ing, is called a node. 

At whatever even fraction of the string’s length the 
finger is rested lightly, nodes always develop in the rest of 
the string’s length. Thus the number of nodes is always 
one less than the number of string-sections. 
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That is to say, with three even divisions of the string, 
two nodes are developed, one under the finger and one 
above. With seven equal divisions of the string, produced 
by placing the finger one-seventh of the string’s length from 
the bridge, six nodes are developed, one under the finger 
and the rest spaced along above. 


The reason why the cello is the best instrument for 
teaching the elements of pitch is because its lowest string 
is capable of visualizing these nodal harmonics better than 
any other string or instrument. 


44, KEYBOARD-KEys AND Nopaut Fractions: We are 
now ready to investigate what nodal sections of the funda- 
mental open string sound the various intervals of the piano- 
forte-keyboard. 


It must be made plain to the child that, although the cello- 
string used as illustration happened to be tuned to one par- 
ticular keyboard-key, O, and that key the one which we 
have happened to select as the beginning of our series of 
letter-names, yet that this is all accidental. The key O is no 
more a fundamental than is any other. To prove this, the 
cello-string may be tuned to the keys Y, Z, O and P, in 
succession; yet all the phenomena of nodal fractions and 
pitch-ratios remain the same. Merely the fundamental 
has been altered, and everything else with it; and the funda- 
mental is purely arbitrary. 


45. THe INTERVAL CALLED “THE SEVEN”: When the 
finger is placed upon the cello-string at one-third its length, 
and the harmonic produced is compared with the funda- 
mental, is proves to be just seven gaps above the funda- 
mental, This pitch-ratio, or interval, is called “the seven.” 
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After the bist, the seven is the most important of all 
musical intervals. It is therefore the next musical con- 
cept to be acquired, after the bist, by both ear and eye, 
in the theory of music. 


The child should be drilled in finding upon the piano 
the various fundamentals, bists and sevens as they are 
played upon the cello. Use all four strings in turn. 


Then train the child’s ear in sevens by sounding the 
cello-strings in pairs, simultaneously. All pairs sound 
intervals of sevens. 


So important is the seven, in music, that the strings 
of the violin, viola and cello are all tuned to sevens. Only 
the double-bass forms an exception to this rule; and that 
exception occurs only because the human hand is not 
large enough to cover gaps enough, on strings so long as 
the double-bass, if they were tuned seven gaps apart. 
So they are tuned five gaps apart. In order to make up 
for this, many double-basses have five strings. 


The child should be trained in sevens, both by eye and 
by ear, as thoroughly as he had been with the bist. He 
should be able to detect a seven, by ear, upon the piano. 
Although his fingers are not yet strong enough to turn the 
pegs of a stringed instrument himself, yet his ear should 
be trained to detect inaccuracy in tuning when the teacher 
moves the pegs. For this purpose both violin and cello 
should be used. 


It is just as important that the piano-pupil should 
understand these fundamental concepts on the stringed 
instruments, as it is for the string-pupil to possess a 
fundamental acquaintance with the piano. 


46. NopAL FRACTIONS AND HARMONIC PITCH-INTERVALS: 


Table III shows the relationship between the various tones 


sounded harmonically by the various nodal fractions of the 
fundamental open string, and the tones of the pianoforte- 
keyboard. Although there are some discrepancies between 
the number of string-sections which correspond to the piano- 
tone (which discrepancies are explained later), the basic 
connection between the key-mechanism of the piano and the 


nodal sections of a fundamental string is plain. 
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It should be made clear to the child that the string can 
sound harmonically only when it is divided into an even 
number of sections. The odd fraction seen in the fourth 
column of Table III could not sound harmonically. But, 
for reasons to be explained later, the piano is arbitrarily 
tuned as far away from the even nodal fraction as is indi- 
cated by the decimals in the table. The ear then comes to 
accept, through sheer habituation, a tuning which is, in 
actuality, in error. 


47. THE Magor Triad, THE Magor SCALE AND THE 
“CHROMATIC” Series: Each line running horizontally 
across Table III represents one bist. The fundamental is 
taken as the O one debist below the lowest cello-string, or 
four debists below the O which lies beneath the right-hand 
of the piano-player—usually called “treble” O. Starting 
from this fundamental, the harmonic from two sections of 
the string gives the O of the lowest cello-string, and the 
harmonic from three sections the V, or seven, sounded by 
the next lowest cello-string—all as already noted. 


The harmonic from four sections of the string then starts 
the second bist of Table III, sounding the O which lies 
beneath the left-hand of the piano-player. In this bist we 
find the harmonic from five sections of the string giving us 
the interval of the four (or S, when starting from O). The 
harmonic from six sections (since 6== 2x3) gives the 
seven a bist above the seven already noted. Seven sections 
of the string sound the interval of the ten, or Y. 

But the ear instinctively rejects this vibration-ratio seven 
(which must never be confused with the interval seven, 
meaning seven gaps). It does not like so odd a proportion 
of sound-waves, mixed, as that. So we will reject the inter- 
val of the ten, reserving it for future use. 


[ 42] 


HARMONIC INTERVALS 





TABLE III 
Letter- Sertes-Name of Number of Sections in Which Open String 
Name Note Measured Vibrates Harmonically to Produce the Tone 
of Note in Gaps Sa EEE 
ed Peace Exact or Approximate 
noteO |By Word |BySymbol (Or Tempered) 
O Zero 0 2 Two exactly 
Vv Seven 7 3 Three exactly 
O Zero 0 4 Four exactly 
S Four 4 5 Five exactly 
Vv Seven 7 6 Six exactly 
i Ten 10 7 Seven exactly 
O Zero 0 8 Hight exactly 
Q Two 2 9 Nine exactly 
Ss Four 4 10 Ten exactly 
T Five 5 10.67 Eleven approximately 
V Seven 7 12 Twelve exactly 
eG Nine 9 13.33 Thirteen approximately 
¥ Ten 10 14 Fourteen exactly 
Z Eleven 11 15 Fifteen exactly 
O Zero 0 16 Sixteen exactly 
P One 1 16.94 Seventeen approximately 
Q Two 2 18 Eighteen exactly 
R Three 3 19.20 Nineteen approximately 
8 Four 4 20 Twenty exactly 
it Five D 21.3 Twenty-one approximately 
U Six 6 22.40 Twenty-two or twenty-three 
approximately 
Vv Seven 7 24 Twenty-four exactly 
WwW Eight 8 25.60 Twenty-five or twenty-six 
approximately 
x Nine 9 26.67 Twenty-seven approximately 
Y Ten 10 28 Twenty-eight exactly 
Z Eleven 11 30 Thirty exactly 
O Twelve 12 32 Thirty-two exactly 











There is then left in this second bist the group of inter- 
vals: Zero, four, seven, twelve. This is the major chord; 
or, without the upper tonic, the major triad. 
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48. THe Magor Scare: Division of the fundamental 
string into eight sections starts the third bist of Table HI. 
In this bist we find all of the even sections of the string 
represented, from eight to sixteen, only eleven and thirteen 
being inaccurate. Again rejecting the interval ten, or Y, 
sounded by fourteen (or 2.x 7) sections, there remains the 
group of intervals: Zero, two, four, five, seven, nine, eleven, 
twelve. This is the major scale. 


49. THE CHroMATIC ScaLE: Division of the string into 
sixteen sections starts the fourth bist of Table III. In this 
bist we find all of the even string-sections from sixteen to 
thirty-two, excepting only twenty-nine and thirty-one. The 
harmonics sounded (six of them approximately) form the 
group of twelve tones already named a series, and known 
to the older terminology as the chromatic scale. 


The pupil should memorize Table III, omitting the deci- 
mal fractions. It is not difficult. Take it by bists. First 
bist: String-sections two, three and four—giving the im- 
portant interval of the seven as the only interval besides 
the bist. | 


Second bist: String-sections four to eight—giving the 
intervals four, seven and ten, which (rejecting the ten) form 
the major chord. 


Third bist: String-sections eight to sixteen—giving the 
major scale, plus the undesirable interval ten. 


Fourth bist: String-sections sixteen to thirty-two—(omit- 
ting twenty-nine and thirty-one)—-giving the entire series 
of piano-tones, or chromatic scale. 


00. NATURAL FUNDAMENTALS: As stated above, there 
is no natural fundamental. Our selection of O has been 
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purely arbitrary. So is the pitch which has been assigned, 
by agreement, to O. 


If our fundamental string had been two and one third 
times as long as the lowest string of the violoncello (which 
would be the approximate equivalent of the lowest string 
of the double-bass, only much longer and thinner), then 
its harmonics would give us our standard series of the 
piano-keyboard with more accurate purity of pitch. The 
approximations would then be only three, instead of six. 


Table IV, beginning four bists above the open string, 
gives the nodal divisions in which such a string would 
vibrate, in order to sound the treble series of the piano- 
forte. Those divisions which would not produce the tone 
exactly are marked with an asterisk; but even here the 
discrepancies are much smaller than they were with the 
string tuned to O (C). 


TABLE IV 
HARMONICS BASED UPON T 


Number of Nodat Sections 


Letter-Name Sertes-Name of Open String 
T T-0 Be 
7 1-1 34> 
Vv 1.2 36 
W m.3 38k 
x T-4 40 
Y T-5 42 
z, T-6 45 
O T-7 48 
P T-8 51 
Q T-9 5 
R T-10 57k 
g T-11 60 
T 713 64 


The exactness with which the number of string-sections 
progresses is striking. At first it jumps by two points, 
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then by three, and finally by four. In only three unim- 
portant intervals (the one, the three and the ten) does it 
depart from accuracy, and then only slightly. 


It is clear that, in basing our entire scale upon the 
fundamental O (C), we made another of those haphazard 
mis-steps of the past which so encumber our progress at 
present. Those who incline to purism should start a 
crusade to switch us over from O (C) to T (F), as our 
fundamental. 


vi 
CONSONANCES AND DISSONANCES 


ol. MATHEMaTIcs AND InstiINcT: In the chapter upon 
Rhythm we found that the ear preferred instinctively, in 
its love of regularity and simplicity, the simplest possible 
ratios of accent, or beat, in the arithmetical sense. The 
figures concerning this preference in rhythm are summar- 
ized here again, for convenience in comparing them with 
the parallel figures for the vibration-ratios of the various 
pitch-intervals. 


In rhythm the most popular ratio of all, we found, is 
two to one, used for marching. Quite secondary to this, 
in popularity and durability of enjoyment, is the ratio 
three to one, used chiefly for dancing. Rhythm of four to 
one is also popular; but four to one is really the ratio two 
used twice. 


The ratio of five to one, we saw, could not be called 
popular, since even professional musicians have difficulty 
in playing it in purity; but it is acceptable to the ear. Six 
to one, being merely three doubled, is fairly popular. But 
seven to one is so hateful to the ear as to be rejected 
altogether. Seven to one is unknown as rhythm. 


Eight to one, being the ratio two taken three times, is 
common—in phrasing, if not as a barred measure on the 
staff. Nine to one, or three taken twice, is fairly common, 
but far less so than eight to one. Ten to one, being the 
ratio five doubled, is known, though very rare. Twelve to 
one, or three times four, is fairly common. But eleven, 
thirteen, fourteen and all the irregular higher ratios (ex- 
cepting only the higher powers of two, namely: Sixteen, 
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thirty-two and sixty-four—sometimes multiplied by three) 
are rhythms quite unknown. 


52. PARALLEL BETWEEN RHYTHM AND PitcH: When 
we turn from rhythm to pitch, we find exactly this same 
dependence of instinct upon mathematics holding true. The 
ear instinctively prefers those ratios of vibration-rate which 
are mathematically the simplest. 


The most preferred of all is the vibration-ratio two, giving 
us the bist, the elemental musical interval. Next in prefer- 
ence comes the vibration-ratio three, giving us the seven, 
which is the interval of importance only secondary to the 
bist. ek. 

The rest of Table III need not be recited. It is plain that 
the ear, while it is capable of going further up this ladder 
of ratios, when it deals with pitch, than when it is dealing 
with rhythm, yet it is also plain that, as it goes, it exercises 
that same preference for the mathematically simple and 
regular, in pitch-ratios as in rhythm. 





53. CONSONANCES AND DissonANcES: The ratios which 
the ear instinctively accepts or rejects are called respec- 
tively consonances and dissonances. While these have their 
most important application in the study of chords, yet they 
apply to melody also. Their first understanding should be 
gotten right here. 


According to Goetschius, all those vibration-ratios 
which are as simple as five-sixths (or its equivalent, five- 
thirds) are to be regarded as consonances. All higher— 
that is, more irregular—ratios are dissonances. But recent 
progress in musical fashions has made impracticable any 
classification so positive as that. All which may be said 
today is that, as the vibration-ratio departs from the 
simplicity of the bist, towards irregularity, the effect upon 
the ear becomes more and more harsh. 
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54. PARTIALLY Pueasinc Ratios: If we explore the 
entire series of twelve notes of the bist, as to consonance 
or dissonance, we find a group of intervals between which 
one can scarcely assert an instinctive preference, one over 
another, although all of them are plainly preferable to 
random dissonances, This group comprises the intervals of 
the four, the five, the nine and the eleven, respectively. 


The interval five, made up of five gaps, embodies a 
vibration-ratio of 4 to 3; and 4 to 3 is obviously a ratio 
more complex than 3 to 2, the ratio of the interval seven. 
Again, the vibration-ratio of the interval four is 5 to 4, and 
this is next more complex than 4 to 3—yet a comparatively 
simple ratio. The same may be said of the vibration-ratio 
of the interval nine, or 5 to 3. 


The ratio of the interval of the eleven, or 15 to 8, is 
apparently so irregular as to class this interval with the 
dissonances. It does not do so, however, because its close 
relationship to 16 to 8 gives it a special pleasingness—pro- 
vided it is used specially, as a “‘leader’’ into the bist—which 
is out of proportion to the others. When sounded per- 
manently, by itself, the interval of the eleven is most dis- 
pleasing. 


Samples of these intervals—the four, the five, the 
nine and the eleven, respectively—should be played to 
the child, as was done with the seven. The pupil should 
then find these intervals for himself, first by counting gaps 
upon the keyboard, and afterwards by ear. (The teacher, 
before teaching this, should be familiar with Chapter VI 
and the matter concerning Table XII.) 


55. Minor or DIMINISHED INTERVALS: The next group 
of intervals is one even less pleasing than the group just 
discussed, yet one which still conveys to the ear an impres- 
sion not entirely dissonant. These intervals produce a semi- 
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weird effect. They have great capacity for the expression 
of melancholy or depression. They also possess powers for 
aiding transition from one of the more pleasing intervals 
to another. 

This group comprises the intervals of the three, the eight 
and the ten. These intervals have vibration-ratios of 6 to 5, 
8 to 5 and 7 to 4 respectively—all of them ratios a full 
degree more complex and irregular than any yet discussed, 
yet still more regular than those intervals still remaining 


unclassified. 


56. THE Lert-Over InTeRvALS: This leaves still to be 
classified, among the family of twelve, the interval of the 
“one,” the “two” and the “six.” These four intervals 
embody the vibration-ratios of 18 to 17, 9 to 8 and 7 to 
OD, respectively. 

All of these ratios are arithmetically irregular, in com- 
parison with any of those discussed above. The least so is 
the ratio of the interval two, which forms the first step of 
the major scale. 

All of these intervals, while useful in melody, produce 
upon the ear, when sounded simultaneously, a jarring, dis- 
agreeable effect. They are undoubted dissonances. Up to 
the time of modern “‘futurist’? music, which sets out delib- 
erately to jar the ear, these intervals have always been 
avoided, except in melody. 


97. Harmonic Names: Musical tradition, recognizing 
this gradation of the several intervals in importance, has 
adopted a set of names based thereon. All of these names 
are self-explanatory, excepting solely the mediant and sub- 
mediant. The origin of these last mentioned names is un- 
important. 
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TABLE V 
HARMONIC NAMES 








Interval Harmonic Name 
Zero Tonic or keynote 
Twelve Bist 
Seven Dominant 
Four Mediant 
Five Subdominant 
Nine Submediant 
Two Supertonic 
Eleven Subtonic, or leading-tone 


All of these names (except the bist) are retained in 
their traditional form. In the growing complexity of 
modern music these names are gradually losing their con- 
venience, and therefore their importance. While they . 
should be memorized, for intelligence in understanding 
others, yet the child, as he grows in experience, will 
naturally prefer the shorter numerical terms to these 
cumbrous archaic ones. 


58. “PERFECT” INTERVALS: In the older nomenclature 
the intervals of the five and the seven were regarded as 
“perfect”? ones. ‘This was because counting either way, 
up or down, from the tonic, landed one at the other of the 


two. 


This is true in the new Rational system, as in the old. 


This peculiarity, purely a mechanical one, has no bear- 
ing upon the art of harmony, and therefore will be ignored 
here. It is mentioned merely because the term ‘‘perfect’’ 
is traditional. 

Mr. F. H. Shepard, in his excellent little book, Harmony 
Simplified, says: ‘‘In practical harmony this distinction 
[between ‘‘perfect’’ and ‘‘major’’ intervals] does not 
affect their use.’’ And again: ‘‘The distinction between 
perfect and imperfect consonances is of no importance 
to the general student, who will recognize an interval or 
a chord either as a consonance or a dissonance.’’ 

For all these reasons the term perfect should become 
obsolete. Hereinafter all intervals will be regarded as 
either major or minor, diminished or augmented—terms 
which do mean something musically. 
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59. Musical RANK: If this relative importance of the 
several tones of the twelve forming each bist should be 
stated in terms of military rank, it would appear somewhat 
as follows: 


Interval Rank 
Zero or keynote Commander-in-chief 
Twelve or bist Lieutenant-commander 
Seven General 
Four Colonel 
Eleven Major 
Two, five and nine Captains 
One, three, six, eight and ten Lieutenants 


60. THE Musica Procession: In a military proces- 
sion the commander-in-chief does not always lead; and 
never do the several officers trail after each other in the 
order of their rank. In between the officers are mixed 
ranks of privates, according to some definite military plan. 

In music it is the same. For reasons explained below, 
in addition to the physical explanation already given, these 
various ranks of intervals usually march in the order given 
below—the order of their arithmetical origin. 

COMMANDER-IN-CHIEF ZERO 
Captain Two 

Colonel Four 

Captain Five 

GENERAL SEVEN 

Captain Nine 


Major Eleven 
LIEUTENANT-COMMANDER TWELVE 
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61. Magor anp Minor Scates: The procession as dis- 
_ played above shows the order in which the army of musical 
intervals marches out to battle—gaily, with flags flying and 
bands playing. This procession is called the major scale. 
It expresses gaiety. Memorize it: Zero, two, four, five, 
seven, nine, eleven, twelve! 


But as the little army marches out upon the field of 
battle itself the matter becomes much more serious—even 
sad. Soon Colonel Four and Captain Nine are shot down. 
Their places have to be taken by lieutenants (for the word 
lieutenant is a French word meaning “‘place-taking’”’). So 
Lieutenant Three steps into the place of Colonel Four, 
while Lieutenant Eight steps into the place of Captain Nine, 
And so, as they march now, the procession appears like 
this: 


COMMANDER-IN-CHIEF ZERO 
Captain Two 

(Lieutenant Three) 

Captain Five 

GENERAL SEVEN 

(Lieutenant Eight) 

Major Eleven 
LIEUTENANT-COMMANDER TWELVE 


This procession is known as The Harmonic Minor Scale. 
It is much more sad and solemn than the gay Major Scale, 


before any of the officers had been killed. All funeral- 


marches are played in minor keys. 


But when the battle is over, and the army is returning 
home, then the procession is sadder yet. For meanwhile 
Major Eleven has died of his wounds received in action; 
and so Lieutenant Ten has to step into his place. The pro- 
cession then appears, marching backwardly, with reversed 
arms (downwardly on the keyboard), as follows: 
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LIEUTENANT-COMMANDER TWELVE 
(Lieutenant Ten) 

(Lieutenant Hight) 

GENERAL SEVEN 

Captain Five 

(Lieutenant Three) 

Captain Two 

COMMANDER-IN-CHIEF ZERO 


This sad procession is known as The Melodic Minor Scale. 


62. ALTERNATES: The minor scale corresponding to any 
major, or the major corresponding to any minor, is called 
its alternate. By “corresponding” is meant the use of the 
same keynote. 


63. Musicat Diversity: For the particular order of 
the procession called the major scale there is a musical 
reason, as well as this arithmetical reason stated above, just 
as in military processions there is a military reason for 
their arrangement. Speaking more accurately, the arith- 
metical reason for the arrangement of the several tones 
in the order stated translates itself, within our auditory 
nerves, into a psychic or esthetic preference upon our part. 
This preference is based upon the instinctive love of the 
ear for diversity—its instinctive dislike of monotony. 


To realize this, just suppose that we had a procession 
made up of nothing but commanders-in-chief: Eight com- 
manders-in-chief, all in the uniform of the highest rank, 
but no other ranks. It would be exceedingly monotonous. 
We should long for a diversity of rank and uniform—here 
and there a dominant outstanding figure, contrasted with 
large masses of men in which one can scarcely be distin- 
guished from another. 


It is exactly so in the musical procession. Eight key- 
notes played in succession would be most monotonous. 
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But if this monotony be varied only slightly, by sandwich- 
ing in one or two officers of intermediate rank, as shown 
below, we immediately get something much more pleasing, 
namely: 


COMMANDER-IN-CHIEF ZERO 

Colonel Four 

GENERAL SEVEN 
LIEUTENANT-COMMANDER TWELVE 


64. THE Masgor Cuorp: This little group is known as 
The Major Chord of the keynote in question. Every boy 
could whistle it, and every girl sing it, long before they 
studied the theory of music. 


65. ConTRAST IN PitcH-INTERVAL: Still our procession 
is decidedly stiff and monotonous, compared with what it 
might be. There are too many officers of high rank—not 
enough diversity in uniform. So we sandwich in some 
more officers, of still lower rank; and in placing them we 
are careful not to bunch officers of equal rank together. 

Displaying these contrasts in rank by horizontal displace- 
ment, our procession (if in gay or major mood) would look 


like this: 


COMMANDER-IN-CHIEF ZERO 
Captain Two 
Colonel Four 
Captain Five 
GENERAL SEVEN 
Captain Nine 
Major Kleven 
LIEUTENANT-COMMANDER TWELVE 


66. Too GREAT ConTRAST IN RANK Gives Minor Moon: 
The procession, if in sad or minor mood, would look, if 
Harmonic, like this: 
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COMMANDER-IN-CHIEF ZERO 
Captain Two 
(Lieutenant Three) 
Captain Five 
GENERAL SEVEN 


(Lieutenant Hight) 
Major Eleven 
LIEUTENANT-COMMANDER TWELVE 


One can feel how the sadness creeps in, when the leu- 


tenant appears where one would expect to see the regular 
officer. 


Or, if returning from batile, in still sadder, or Melodic, 
mood, our procession would look like this: 


LIEUTENANT-COMMANDER TWELVE 
(Lieutenant Ten) 
(Lieutenant Hight) 
GENERAL SEVEN 
Captain Five 
(Lieutenant Three) 


Captain Two 
COMMANDER-IN-CHIEF ZERO 


Thus we see that in the minor mood we have perhaps 
carried too far this matter of diversity. The contrasts in 
uniform are too great—the breaks in the normal ranks are 
too obvious—to be altogether pleasing. Once in a while, 
when we wish to express sadness, these decimated minor 
processions are all right; they express the sadness, truly 
enough; but too much of them would make of life a 
funeral. So usually the major scale is preferred. 


67. RuyTHM AND INTERVAL COMBINED: We have seen 
that both in rhythm and in pitch-interval the ear prefers 
the simpler arithmetical ratios or factors, over the more 
complex or irregular ones. Now these two methods of 
expression combine, for a relief of monotony, in a way 
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much better than either one alone could do. Instead of 
fighting each other, they help each other. They do this by 
each one’s working while the other rests. 

Thus, take the major scale as an illustration. If that be 
written with the size of type indicating the musical rank 
of the pitch in question, and with the rhythm in which it 
is usually played indicated by the number of dots over- 
head—and also with the time-element indicated in paren- 
theses—it appears: 


ZERO (pause), two, Four, five, Seven, nine, Eleven, TWELVE 


In other words, the rhythm-emphasis, instead of falling 
most heavily upon the tones of highest musical rank, falls 
just the other way. Except at start and finish, it falls upon 
the two, the five and the nine, which are of lowest rank; 
while the four, the seven and the eleven, which are of the 
highest rank except the commanders, receive no emphasis 
at all. 

Thus each of these two methods of diverting the monot- 
ony: rhythm and pitch-rank respectively—co-operates with 
the other, by taking turns. 


68. Minor, DimInIisHED AND AUGMENTED INTERVALS: 
But the processions as just paraded have by no means ex- 
hausted all our chances for diversity, as supplied to us by 
the last portion of Table If. There are still left unenlisted 
Lieutenants One and Six, while Lieutenants Three, Eight 
and Ten may be assigned to other duty than noted above. 

All the lieutenants are on hand to substitute for any of 
the higher officers who may drop out. Ordinarily, the ofh- 
cers most commonly dropping out are Colonel Four, Cap- 
tain Nine and Major Eleven, as noted above; but General 
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Seven or Captains Two or Five may have to go, and when 
they do so the lieutenant either above or below may be 
ordered to take his place. So most of these lieutenants have 
more than one duty. 


Lieutenant One, however, has only one such duty. This 
is to replace Captain Two. Captain Two’s place, in that 
case, is said to have been diminished. 


Lieutenant Three, on the other hand, may have either of 
two duties. He may replace Captain Two, in which case 
Two’s place is said to have been augmented—advanced one 
step in the procession. Or Lieutenant Three may replace 
Colonel Four. In this case Four’s place might be said to 
have been diminished. Instead, it is usually spoken of as 
made minor. 

Lieutenant Six, again, may either replace Captain Five, 
in which case Five’s place is said to have been augmented; 
or he may replace General Seven, in which case Seven’s 
place is said to have been diminished. 


Similarly, Lieutenant Eight may either augment General 
Seven’s place, or diminish Captain Nine’s place. Lieu- 
tenant Ten may either augment Captain Nine’s place, or 
diminish Major Eleven’s place. 


Thus the terms minor and diminished, when applied to 
single intervals, mean much the same thing—dropped by 
one gap—yjust as augmented means raised one gap, in the 
procession. When applied to chords, or combinations of 
two or more intervals, these terms, we shall see, have a 
more definite meaning. 


69. RELATED Mayor anp Minor Scates: It has been 
customary to teach, in the older system of notation, that 
each major scale had a “related” minor, the keynote of 
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which was located three gaps below that of the major. But 
this is an error—one of the many musical errors which we 
owe to the complex symbolism of the older notation. 


For this idea of a related minor having a different 
keynote rested upon only one fact, and that was a purely 
accidental fact, incidental to the particular symbolism 
employed. This was the fact that, in the writing of this 
so-called “‘related’’ minor, one employed the same ‘‘sig- 
nature’’ of sharps and flats as in the related major. 


But, in the first place, it is the music, and not the 
symbolism which must be the guide. In the second place, 
the signature which has been used for the minor has never 
been correct. For instance, the true signature for C- 
minor, in the old symbolism, was not three flats, as 
regularly written, but two flats: Eb and Ab. These 
are not the two flats of the Bh-major signature, but a 
different two; and so the erroneous use of the three-flat 
signature for C-minor is excused upon the plea that, if 
the signature were made correct, it would be mistaken 
for the signature of Bh-major! 


In other words, if the old system were to accord that 
purity of musical theory which those who oppose change 
always ascribe to the archaic, we must have had a whole 
set of true minor signatures, each supplemented with some 
symbol competent to warn that the music was not major. 
But this we have never had. All of our minor music 
stands today asa monument to our worship of a cumbrous, 
archaic tradition, even to the point of letting it force us 
into egregious musical error. 


Eb-major, the scale having a true signature of three 
flats, has indeed a related minor; but it is not C-minor. 
It is Ehb-minor. Each note in the series of twelve is the 
keynote for both a major scale and a related minor. 
(See Art. 155.) 


The teacher may have been struck by the lack of 
multiplied examples illustrating each point raised in this 
book, when compared with other text-books. The reason 
for this is that the simplicity of the Rational system 1s 
so great that, once the underlying musical principle of 
each Article has been explained, the task of fixing it in 
the pupil’s mind, in its application to the twelve different 
scales, amounts to nothing more than the teacher’s selec- 
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tion of one keynote or another on the piano, and then 
asking the pupil to count out the gaps, in accordance with 
the number names of the intervals given in the text. 


In the text-books in harmony hitherto in use, the pages 
are thickly spread with notes, as illustrations. The pupil 
is burdened with innumerable exercises calling upon him 
to do so and so ‘‘in each of the twelve keys, major and 
minor.’’ While some of this is inevitable, the bulk of 
all this is present, not as essentials to the teaching of 
music, but as inevitable aids to getting the musical ideas 
expressed in terms of the cumbrous symbolism employed. 


With this complexity once abolished, however, the task 
of teaching harmony dwindles mightily. The child, in- 
stead of spending most of its strength in the memorizing 
of symbols, and then making endless mistakes in trying 
to apply them, instead learns harmony. 
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70. VIBRATION-RATIOS ON THE Tonic: Table IIT showed 
how the various tones of the pianoforte-series had been de- 
rived from the nodal division of a fundamental string into 
even fractions. From this point on it will be more conve- 
nient to express these various pitches as vibration-ratios 
based upon the tonic. Table VI sets forth these ratios, all 
of which can be computed readily from the data of Table III. 


TABLE VI 
Intervals Vibration-Ratios 
Rational Letter: intl Vulgar Decimal Perfectly 
Name When O ts Fractions Fractions witli anh 
Keynote Scale 
Zero O 1/1 1.0000 1.0000 
One P 18/17 1.0588 1.0594 
Two Q 9/8 1.1250 1.1265 
Three R 6/5 1.2000 1.1892 
Four Ss 5/4 1.2500 1.2599 
Five a 4/3 133006 1.3348 
Six U 7/5 1.4000 1.4142 
Seven V 3/2 1.5000 1.4983 
Hight WwW 8/5 1.6000 1.5874 
Nine x 5/3 1.6667 1.6818 
Ten e's 7/4 1.7500 1.7818 
Eleven Z 15/8 1.8750 1.8878 
Twelve O 2/1 2.0000 2.0000 


71. Tuntincs FoR INTERCHANGEABLE SERIES: We will 
suppose that our pianoforte has been tuned according to 
Table VI. This means, however, that its harmony will be 
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correct only when played in Series O, the tonic which was 
selected arbitrarily as our fundamental. 


But it is certain that we shall wish to use this same piano 
for music in some other series than O. We must assure 
ourselves that when we do so its harmony will still be cor- 
rect. 


Let it be supposed, for instance, that we wish to modulate 
into the Series S, having a keynote four gaps higher than O. 
How will the tunings of the various notes now fit in with 
this new keynote? 


If we start arithmetically from the new keynote S, observ- 
ing the interval-ratios already dictated for each of the 
twelve tones in Table VI, there results a new table of vibra- 
tion-ratios, such as appears in the fourth column of Table 
VII. In Table VII the first two columns are copied from 
Table VI. The third column reiterates the vibration-ratio 
of S in terms of O. The fourth column multiplies the sec- 
ond and third together. The fifth column of Table VII 
copies the fourth column of Table VI, except that where 
the values in the fourth columns of the two tables coincide, 
the word “true” appears. 


When the serial number nine is reached, in Table VII, 
entrance is made upon the second bist above the original 
keynote O. Hence for this tone, and beyond, the ratio 
stated in the third column must jump from 5/4 to 5/8, in 
order to secure values for the fourth column which are 
comparable with those in the fourth column of Table VI. 


In other words, multiplying together Columns 2 and 3 
of Table VII will give the vibration-ratios to which our 
piano must be tuned, in order to sound true intervals from 
the keynote S, when S has been tuned to fit the original 
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keynote O. The fourth column of Table VII gives these 
new vibration-ratios, stated both as vulgar fractions and 


as decimals. 


TABLE VII 


TUNINGS FOR NEW KEYNOTE §S, COMPARED WITH ORIGINAL 
TUNINGS FOR KEYNOTE O 


Serial Interval- Ratio for Original Ratio 
Number Ratio Keynote S | Resultant Correct | . 1% Series O, 
in New According | in Termsof | Interval-Ratios | for Comparison 

Series to Table III | Keynote O With Those of 

Series 8 

One 18/17 0/4 45 /34 = 1.3235 1.3333 
Two 9/8 5/4 45 /32 = 1.4062 1.4000 
Three 6/5 5/4 3/2 = 1.5000 True 
Four 5/4 5/4 25/16 = 1.5625 1.6000 
Five 4/3 5/4 5/3 = 1.6667 True 
Six 7/5 5/4. 7/4 = 1.7500 True 
Seven 3/2 5/4 15/8 = 1.8750 True 
Eight 8/5 5/4 40/20 = 2.0000 True 
Nine 5/3 5/8 25/24 = 1.0417 1.0588 
Ten 7/4 5/8 39/32 = 1.0937 1.1250 
Eleven. 15/8 5/8 75/64 = 1.1719 1.2000 
Twelve 2/1 5/8 5/4 =1.2500 True 

72. DiscREPANCIES: But now trouble arises. The last 


column of Table VII reminds us what the various tunings 
had been, in order to sound true from the keynote O. But 
now it develops that in only six cases out of the twelve do 
these existing tunings coincide with those fit for playing 
truly in the Series S. 

These six cases are indicated by the word “true.” In 
the other six cases, if we wish to play truly in Series 5, 
we must provide an additional string, differently tuned 
from its mate in the original set. 


But not even this drastic remedy would give us the end 
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of our troubles; for thus far we have investigated merely 
the tunings required for playing true to this one new key- 
note, S, out of the eleven possible ones. If we should re- 
peat this investigation for each of the eleven tones other 
than O we should soon achieve a chaos worse confounded. 
Not only would no one of the original tunings be satis- 
factory for modulations running into all eleven of the key- 
notes, but no longer would so few as two differently tuned 
strings suffice for each keyboard-key. There would have 
to be six or eight of them—with as many separate keys for 
striking them, of course, else the player could not choose 
between them. 


The number of differently tuned strings needed for each 
series-tone would multiply, too, as one proceeded higher 
and higher in pitch. Within the range of merely the middle 
bists of the piano it would reach three or four for each 
tone. In the upper bists it might reach twice that number. 


73. ENHARMONICS: The discrepancies between these 
several tunings just mentioned, as they develop between the 
twelve series, one upon the other, are called enharmonics. 


The topic of enharmonies is one widely misunderstood 
among educated musicians. It is commonly supposed that, 
if the pianoforte were perfectly constructed, there would 
necessarily be a discrepancy between F'# and Gb, for in- 
stance; but that these two symbols, when properly differ- 
entiated, do determine each of them a definite pitch, the 
enharmonic being the difference between the two. 


But this is very far from realizing the whole truth. 
If, for instance, we should start from a basic tuning 
for subeontrabass O (C) of 16.17 vibrations per second 
(which is the arbitrary standard pitch) we should arrive, 
by the time the middle of the piano-keyboard was reached, 
at as many as five different tunings for F# alone, accord- 
ing to what is the keynote with which it is to be associated. 
Similarly, we also get five different tunings for Gh, and 
five different tunings for G. 
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The five different tunings for F# range from 179.6 
to 188.8 vibrations per second. Those for Gh range from 
183.9 to 190.9, and those for G range from 191.6 to 201.3 
vibrations per second. Thus the lowest true Gh is lower 
than the highest true F#, although the average Gh is 
higher than the average F 4. 


Within the ordinary range of piano-music the number 
of these discrepant tunings for each key would rise to 
six or seven—that is to say, twelve or fourteen for each 
key which represents two notes, such as F# and Gh. It 
is these multiple discrepancies in pitch—discrepancies 
which the symbols of flat and sharp are wholly incom- 
petent to indicate—and not at all the mere discrepancy 
between F'# and Gb, which are the true enharmonics. 


It is common talk in the musical world, too, that musi- 
cians are to be expected to sense these multiple enhar- 
monic discrepancies instinctively ; and, when playing upon 
an instrument capable of the feat, or when singing, to 
perform them. But obviously this is impossible. Even 
if the musician in question should be able to differentiate 
between F# and Gp, which is unusual, he would then 
barely have started upon the task of performing enhar- 
monics. 


Obviously no musician can hear or perform such refine- 
ments in pitch as to include all these five or six different 
tunings for each of the twelve tones of each bist. Even 
if he played or sang alone this would be impossible. But 
when he sings or plays, as is usually the case, to an 
accompaniment by either piano or orchestra, neither of 
which can play enharmonics, then this accomplishment 
retreats beyond the wildest dreams of the imagination. 


For the pianoforte possesses no enharmonies at all. 
As for the orchestra, only about one-third of its instru- 
ments (the strings and the slide-trombone) can play 
enharmonics, even theoretically ; and as that third of the 
orchestra tunes to the oboe, which possesses no enhar- 
monics—and since, further, the entire wind-department 
(with the sole exception of the slide-trombone) is forced 
to play in pitches which are far more crudely tempered 
than are the pitches of the piano—it becomes plain that 
the entire fabric of our symphony-orchestra, which is our 
illustration of harmony par excellence, completely lacks 
enharmonics. 


How, in the name of heaven, any person can urge the 
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importance of enharmonics in a study of harmony, when 
they are non-existent in both the pianoforte and the 
symphony-orchestra, is beyond the author’s compre- 
hension ! 


74. THE TrurE PIANOFORTE: Occasionally, as the mech- 
anism of the piano approached perfection, some inventor 
would address himself to the task of building a piano which 
should be able to play all these different correct tunings for 
each note; that is to say, one which would permit modulation 
into all the twelve scales in perfect harmonic intervals. 
At one time or another, several such instruments were built. 
The more elaborate ones had over sixty keys and strings 
for each bist. 


But these instruments, when made, proved to be useless. 
No person could play upon them. The public, even when 
musically educated, was unable to discern any superiority 
over the tempered scale of the ordinary pianoforte. Since 
the cost was also prohibitive, the whole enterprise proved 
futile. The enharmonic is a false god, however high his 
devotees may rank. 


7o. THE TEMPERED SCALE: Through the efforts of 
John Sebastian Bach, more than any other one person, 
another and far more practicable road around this difh- 
culty was discovered. This avenue of escape from the 
bugaboo involved in enharmonics lay in the use of a 
tempered scale. 


Bach said, in effect: Since it is not practicable to make, 
or play, or listen to, an instrument so complex that it shall 
comprise all the tones requisite for accurate play, in all the 
different series indifferently, let us make a compromise of 
the matter. Let us so tune our pianoforte that each note 
shall have its pitch tempered, or deliberately made incor- 
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rect, into a compromise or average between the several true 
pitches belonging properly to that key. We shall then 
possess a pianoforte on which all the series may be played 
with equal success, although none of them with accuracy. 


In other words, Bach proceeded in exactly the opposite 
direction from the purists who worship extreme accuracy. 
Yet, in taking this far-sighted and sensible step, Bach 
opened to the musical world a tremendous territory of 
advance which, so long as it clung to its enharmonies, it 
could never enter. 


He gave us, in the first place, freedom of modulation, 
or transition from one series to another. This lack of per- 
fect accuracy in each of the dozen or more series gave, in 
the second place, individuality to the different series, so 
that composers instinctively differentiated one series from 
another, selecting that series in which their music sounded 
best; and this became possible because each series, in the 
tempered scale, possesses certain imperfections which are 
peculiar to that series—imperfections not serious enough 
to amount to discord, but enough to lend the charm of 
individuality to that series, 

The third thing which Bach did was to free the de- 
velopment of musical composition for those more intricate 
interweavings of parts which have characterized the later 
operas and symphonies, especially since the example was 
set by Richard Wagner. This new line of advance has 
enriched our musical libraries inconceivably, compared 
with what would have been ours had we stultified our 
musical style by sticking slavishly to archaic purisms, 
such as enharmonics. 

The fourth gain resultant from Bach’s far-sightedness 
was the release of the study of harmony from trammels 
so cumbrous that, if they still clung about us in entirety, 
no ordinary mind could have compassed musical theory 
at all. 

But this last fruition of Bach’s genius he left only 
half completed. For Bach, in freeing the pianoforte from 
its bondage to enharmoniecs, left the printed page un- 
touched—a printed page designed for harpsichord-players 
and their predecessors. Thus are we today, while seated 
before a modern pianoforte, still reading from a page 
printed in archaic harpsichord notation. 
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But this medieval crudity of symbolism has done far 
more evil than merely to hamper our reading of notes. 
It has fettered our concepts of harmony as narrowly as 
our music itself would have been fettered, were it still 
confined to the tinkle of the harpsichord. 


It is to bring our studies in harmony out into that same 
free atmosphere which Bach’s tempered scale presented to 
the composers, that the Rational system of notation has 
been invented, and this booklet upon Rational Theory 
written. 


76. THE TRULY TEMPERED SCALE: It is easy, mathe- 
matically speaking, to determine just what tuning must be 
assigned to each of the twelve tones, in order that each 
series shall have its pitches equally tempered. The: last 
column of Table VI gives such tunings. If our pianos were 
tuned according to this column, whatever series was played 
would sound like all the rest, so far as intervals go. 


Such an instrument would be theoretically perfect, in 
its ability to pass from series to series without alteration 
in harmonic intervals. But in that case there would no 
longer be any individuality of series, nor any selective 
preference for one series over another. Nor would any of 
the tones embody even proportions of the vibration-ratio 
of the fundamental. 


Modulations, in that case, would give as little relief 
from monotony as may be found, for instance, in a me- 
chanical piano-player. For a mechanical player makes 
none of those many little departures from purist accuracy 
which form the charm of every virtuoso’s playing, 


Therefore our pianos, for the sake of avoiding monot- 
ony, are not tuned according to this ideally tempered 
scale. Just how they actually are tuned depends, of 
course, upon the individual ear of the tuner. In no ease 
is there mathematical perfection. Purism is a false god, 
in music as elsewhere. 


77. ABSOLUTE Pircu: Another fetish of the musical 
world which the student would do well to avoid (but one 
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not so harmful as the enharmonic) is the belief in “‘absolute 


It is unquestionably true that many persons carry about 
within themselves a sort of internal pitch-pipe, whereby 
they can criticize pitch without reference to any actual 
pitch-pipe. But such a faculty rests upon no underlying 
physical reality, such as an “absolute” pitch. It rests 
merely upon an unusually accurate, but subconscious, musi- 
cal memory. Persons boasting the possession of absolute 
pitch really have memorized thoroughly the pitch of some 
particular instrument—perhaps their first piano. It is in 
reference to this that they judge all other instruments and 
voices later. 


There could be no such a physiological faculty as really 
“absolute” pitch unless there were an absolute pitch in 
nature. But there is no such a thing. The pitch of all our 
fundamentals is purely arbitrary, and that of all other tones 
purely relative. 


During the evolution of modern music this arbitrary 
standard has varied widely. Professor D. C. Miller, of 
the Case School of Applied Science, in his Science of Musi- 
cal Sounds, quotes Ellis as giving a table of two hundred 
and forty-two different historical standards for the pitch 
of the tone X, ranging from as low as what is now U to 
as high as what is now Q—that is to say, through eight gaps. 


In the face of a variation so wide as that, any talk about 
any particular pitch being “absolute” is utterly reckless. 


78. INTERMEDIATE NopEs are nodal divisions of a 
vibrating string produced by resting the finger lightly at 
other points on the string than merely the lowest fractional 
section nearest the bridge. For instance, if the finger be 
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rested at four-sevenths of the length of the string from 
either end, the string will divide itself into seven sections, 
in harmonic vibration. 


“Harmonic passages” are those where each note is pro- 
duced in this way. But musically these passages are weak, 
for no power may be had from the string in that manner. 


79, OVERTONES: Scientific investigation of the manner 
of a string’s vibrating, by means of instruments which 
cannot be brought into the studio, has proven that every 
vibrating string, even when held firmly, and every vibrat- 
ing column of air, vibrates not merely with the funda- 
mental tone due to its full length, but also upon several of 
the higher harmonics also. But in the case of these higher 
harmonics the sound is so light, relatively to the funda- 
mental, that the ear hears the tone as of the fundamental 
pitch. But its quality of tone is much altered by these 
higher harmonics, mixed in with the fundamental. 


These higher harmonics, inaudible by themselves, are 
called overtones. They are essential to the musical satis- 
factoriness of any tone. 


All pleasing tones comprise overtones. The human 
voice is full of them. Voices which are ‘‘resonant’’ or 
‘‘magnetic’’ are rich in overtones. The telephone-engi- 
neers have made great progress in that art since they 
learned the importance of these overtones, and have 
designed their instruments especially for their preserva- 
tion in transmission. 


. Because all overtones le two or three bists above the 
fundamental, the upper strings of the pianoforte have 
overtones which lie far above the pitch-range of the 
instrument. Many of these very high overtones are in- 
audible. Hence the higher notes of the piano are not 
pleasing (if used for more than temporary contrast) be- 
cause of their lack of overtones. 
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While a part of the hardness of tone of the upper notes 
of the piano is due to mechanical features, yet this hard- 
ness is characteristic of all highly pitched sounds. That 
is what we mean when we call them ‘‘shrill.’’ The piccolo, 
in the orchestra, has this shrillness due to lack of over- 
tones. Hence it must be used sparingly, for contrasts, 
only. 


80. SYMPATHETIC VIBRATIONS: The existence of the 
overtones, and the readiness of a string to jump into har- 
monic vibration in intermediate nodes, can be proven on the 
piano, by a reversal of the order of their development. 
That is to say, instead of producing the fundamental first, 
and then the overtone as an incidental by-product thereto, 
we can sound the overtone first, and then develop the 
fundamental as an incident thereto. The fundamental will 


respond to the sounding of an overtone, in sympathetic 
vibration. 


In order to do this upon the piano we must first 
understand a little about its mechanism. 


Kach string of the piano, when not in use, is kept from 
vibrating sympathetically with the others by the con- 
tinual pressure upon it of a ‘‘damper.’’ When the finger 
strikes a key two things happen. First the damper is 
lifted, permitting the string to vibrate. Secondly, a ham- 
mer strikes the string, causing it to vibrate. 


If the key be depressed slowly, instead of struck 
sharply, then the damper lifts, but the hammer does not 
strike. Hence the string emits no sound. (Illustrate to 
the pupil by means of a table-bell, the hammer of which 
will not strike unless the knob is struck sharply.) 


So long as the key is held down, however, the damper 
is up and the string is free to vibrate. If, now, another 
string nearby is set to vibrating, at any rate to which 
the first can respond sympathetically—that is to say, with 
comparatively few nodes—the first one will begin to 
vibrate also. The nodal harmonic corresponding to the 
exciting tone sounds first, and then the fundamental 
comes out afterwards. 


Thus, let us depress slowly the key for bass O. Then 
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strike sharply the key for O a bist higher. Within a 
second or so the lower string may be heard vibrating, 
harmonically and sympathetically. 

Because of the similarity between these two tones, 
however, this case of sympathy is not so easily heard as 
others, wherein a different harmonic is employed. The 
easiest is 0-12-7. To this 7 the fundamental 0 can respond 
by assuming only two nodes; yet the tones are different 
enough to permit clear detection. 

The pupil should experiment with other harmonics. 
The best are naturally four, seven and ten. 

All this makes clear why each string needs a damper 
resting upon it when not in use. Each string in the in- 
strument is a harmonic of several of the others. If it 
were not for the dampers, the entire instrument would 
jangle whenever any part of it were played. 
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MELODY 


81. MELopy is the relationship between musical sounds, 
of differing pitch, when they follow each other in sequence. 


Melody is contrasted with mere rhythm in that it adds 
to the phraseology of rhythm the added effect of contrasts 
in pitch—a thing which the drum, which is the purely 
rhythmic instrument, does not possess. Melody is con- 
trasted with harmony, on the other hand, in that melody 
consists of a series of simple tones, each of unitary pitch, 
whereas harmony consists of a series of composite sounds, 
each made up of a variety of pitches, sounded simul- 
taneously. 


Melody, for all that it is more simple in structure than 
harmony, cannot be studied properly before at least the 
fundamentals of harmony have been grasped. Much the 
same laws govern the proper relation of pitches whether 
the notes be struck in succession, as in melody, or simul- 
taneously, as in harmony. Therefore only a few basic 
ideas concerning melody may be laid down here. 


82. MeLopic Purasinc: The word melody also implies 
a phrasing of the music. We cannot conceive of an un- 
phrased melody, except in the most fragmentary sense of 
the term. Even the simplest of familiar melodies are 
phrased. Indeed, they are phrased more obviously than 
are the melodies of more highly developed music. 


Take, as an illustration, one of the most familiar of 
melodies: “‘Home, Sweet Home”: 
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Here this melody has been printed in a form to bring 
out its phrasing. Each line forms one complete phrase, 
made up of two contrasted halves. 


This phrasing is both rhythmic and harmonic. That is 
to say, in studying a melody it is necessary to consider 
first its rhythm, before taking up the question of pitch, or 
harmony. 


The rhythm may be considered either two-beat or four- 
beat. It is written here as four-beat. But this is not justi- 
fied, as might be supposed, by the fact that the third beat 
of each measure receives less marked accent than the first, 
for every other first beat itself receives a lighter accent. 
And so with every eighth beat. That is to say, this same 
argument would call equally for a printing in eight-beat or 
sixteen-beat measures, as much as it does for four-beat 
measures. These last are merely more convenient. 


This continual building up of the rhythm of the melody 
on the factor two is shown by the dots above the lines. 
These dots reveal the presence of five grades of accent, 
each grade occurring at twice the number of beats apart 
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as for the next grade below. That is to say, the accent- 
periods build up, by grades, in two-beat, four-beat, eight- 
beat, sixteen-beat periods, successively. ,The line as a 
whole forms an accent-period, or phrase, of thirty-two beats. 


83. Harmonic Purasinc: Let us write this melody in 
terms of its interval-numbers and harmonic names. It then 
appears as follows: 


0|4 5D 7/7 4 7/5 45 2/4...... O|4 55 7|7 4 7|5 45 2/0...... | 
med. dom. subd. mediant med. dom. subd. tonic 
tonic tonic ay a 
7112 119 |7 4 7|5 45 2/4...... 7[12 11 9 |7 4 7/5 45 2/0...... | 
bist dom. subd. mediant bist dom. subd. tonic 
dom. dom. 
|7 [52 |02 bah o's 7|12 11-1-12-11-9|7 4 7|5 45 2/0...... | 
dom. subd. tonic med. dom. bist super- dom. subd. tonic 
tonie 


Each accented beat in the entire piece falls upon one 
of the principal harmonic intervals. The first half-line, 
opening upon the tonic and mediant, ends upon the mediant 
—a satisfactory resting-place for a pause, but not for per- 
manent rest. So the half-line is repeated, ending this time 
upon the tonic, which forms a satisfactory completion of 
the musical idea. 

The second line, instead of opening upon the tonic and 
mediant, opens now upon dominant and bist, a pleasing con- 
trast. Its first half ends, as before, upon the mediant; but, 
this support being good only for a pause, it repeats the 
half-line, ending finally this time upon the tonic. 

This might naturally have been the end of the melody. 
Instead, a coda is added. The coda is explained below. 


The pupil should be exercised in the analysis of various 
familiar melodies in this same manner. 
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84. Duatiry In Purasinc: The smallest division of the 
melodic or harmonic phrasing of this piece, as well as its 
rhythm, is an eight-beat unit. From this it builds up to 
the sixteen-beat half-line, the thirty-two-beat line, and the 
sixty-four-beat whole. Thus the melodic or harmonic 
phrasing, as well as the rhythm, develops purely upon the 
factor two. 


To this the coda then adds a secondary phrase of thirty- 
two beats. This rounds out the melody as a whole into a 
twenty-four-measure, or ninety-six-beat, form—bringing in 
the factor three—a form more pleasing than the mere dual 
phraseology alone would give. 


85. MELopic PREMisE AND REpLy: A piece of music 
is as much an argument, intended to convince the hearer of 
a certain idea, as is an essay. The effectiveness of a com- 
position, and its durability in public favor, depend directly 
upon the purity of form of this argument, in music quite 
as in words. 


“Home, Sweet Home” will live permanently for exactly 
the same reasons that Lincoln’s “Gettysburg Address” will 
live permanently. Each expresses the most essential of 
human sentiments with the acme of logical clarity. One 
appeals to domestic sentiment, the other to patriotic; but 
their methods are the same. 


Let us see how ‘‘Home, Sweet Home’’ goes about this 
task. Let us play it as far as B, and then stop. 

This much of the tune forms the premise of the 
melody, the basic musical idea, from which the whole 
thing starts off. It declares the keynote-series, the mood 
(major or minor) and the time, or rhythm. It is from 
this foundation that the piece proposes to attain its pur- 
pose in view. 

So this portion AB is called the ‘‘premise.’’ Then 
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follows the section BC (play it). This is the first ‘‘reply’’ 
to the premise. It states what would seem, at first sight, 
to be the conclusion implied by the premise AB. 


This conclusion, however, proves not to be finally 
satisfactory. Hence the melody returns to repeat the 
premise, exactly in its original form. This repetition 
emphasizes the conviction that the premise really forms 
the proper basis for argument. But now the reply—the 
second reply—while following the first closely in general 
form, ends differently. It ends upon the tonic T, and 
rests there. 

So the meaning of this line, if it be played in sections, 
appears pretty plainly, without the help of words. The 
first premise says: ‘‘ Well, 2f so and so.’’ Then comes 
the first reply, saying: ‘‘Why then—thus and thus’’— 
with an air of partial finality about it. 

But this is not enough to convince. So then follows, 
in the second half-line, the repetition and emphasis of 
the premise, saying: ‘‘Indeed, as I said before, 2f so and 
so’’—followed by the second reply, partially repeating 
and corroborating the first: ‘‘Yes, even so—it is truly 
thus and thus’’—ending upon the tonic with an air of 
unassailable finality which very much strengthens the 
preliminary conclusion. 


But this much of an inculeation of the lesson does not 
satisfy the composer. The musical argument has been 
carried through only once, in one of its several possible 
aspects. It might be regarded as incomplete. Some of 
the hearers may remain unconvinced. The argument 
needs clinching. 


For every piece of music sets out to convince its 
hearers of a certain message, musically conveyed. Cer- 
tainly ‘‘Home, Sweet Home’’ is one of the most con- 
vineing of all melodies. Even if its words be unheard, 
it produces, when well rendered, a psychic conviction 
which sweeps an entire audience. 


So the composer picks up, for the opening of the 
second line, a modification of the premise. It is not an 
entirely new premise. Its musical form and idea remain 
much the same as before. But its pitch is altered—not 
by one or two gaps, which would be intolerable, but by 
one degree of the simplest nodal-section harmonics—by 
one step in the second bist of Table IJI—from the tonic to 
the dominant. This imparts emphasis by stating the 
original idea in another degree. 
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Plainly this second premise says: ‘‘Why, even if so 
and so, in addition to the first so and so.’’ Yet there 
follows, nevertheless, the same reply, in response, as in 
Line I—an exact repetition, indeed, of the first reply. 


Then the idea is driven home still again. Again the 
composer repeats, in the second half of Line II: ‘‘Even 
if all this be true’’—yet still follows, in any event, the 
same final conclusion as that reached in Line I. And 
now this final conclusion, corroborating and corroborated 
by the others, rests finally upon the tonic, at the end of 
the line, with an air of quite unassailable finality. 

It is this structural form of this widely beloved melody 
which gives to ‘‘ Home, Sweet Home’’ its irresistible charm 
over its hearers. It is extremely simple, musically. Yet 
it is logical in its psychic appeal, and persistent in its 
repetition of that appeal—yet ever from a slightly dif- 
ferent point of view, to avoid monotony. In the six half- 
lines the same combination of premise and reply never 
recurs. Yet there are three repetitions of the premise; one 
reply is repeated twice, and the other three times. 


85. THE Copa: As for the coda, that is more or less 
of an afterthought—convincing, but not an essential part 
of the main argument. For this last was complete when 
the two-line, sixty-four-beat structure had been rounded out. 


The coda says, in its persuasive musical language: 
“Why, for the matter of that, even if you should look at 
the thing in this way” (middle of line III) “nevertheless 
the conclusion” (heightened, this time, by the little cadenza 
running up to the bist supertonic) “‘yet still must this con- 
clusion remain the same as before.” This conclusion, thus 
corroborated, rests now upon the tonic with an emphasis 
which is beyond any possibility of question or denial. 


This final firm conclusion, based now upon every pos- 
sible aspect of the premise—tonic, dominant, mediant and 
bist—forms the unassailable strength of the whole musical 
structure. It expresses one’s inborn faith in home beyond 
the power of any words to convey. 


[78] 


MELODY 


86. THE CADENZA is in music much what the parenthesis 
is in language—something obviously additional inserted to 
heighten the musical message, or to clarify or adorn it. It 
is the Italian word from which we derive our word cadence, 
so used because it used to be customary, at a cadence, to 
permit the performer to exhibit his personal skill in what- 
ever flourish he chose. Now cadenzas are written in, some- 
times by the composer, sometimes by the performer, some- 
times by another composer. They range in length all the 
way from a few notes up to ornate passages requiring 
minutes for the playing. 
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87. CHorpDs are combinations of three or more tones, 
sounded together or in prompt succession. The foundations 
for all varieties of chords lie in the triads. 


88. TRIADS consist of combinations of three tones, sepa- 
rated by intervals of certain numbers of gaps, specified 
below. 


The simplest triads with which to begin are those located 
on the white keys of the piano. If we strike any white key 
whatever, together with the second white key above it (not 
the interval two, but the second white key), we have sounded 
a duad, or combination of two tones, which is always a con- 
sonance, no matter where played. If, now, we strike three 
white keys at once, with our three fingers spread apart so 
as to miss one white key between each pair of fingers— 
that is to say, two consonant duads played in combination 
—there has then been sounded a triad. This triad is 
always pleasing to the ear, no matter where played. 


89. Masor Triaps: In doing this simple thing upon the 
white keys we have really done something which is more 
complex, musically, than at first appears. We must under- 
stand what it is. 


Let us begin, for instance, with the key O. If we strike 
the triad based upon O we find that we have left, between 
the lowest and the middle of the three fingers, four gaps; 
and between the middle and the upper fingers, three gaps 
more, making seven from the keynote O. That is to say, 
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the symbol for the triad reads: 0-4-7. This is called the 
major triad. 

This combination of first four, and then three, gaps is 
the most important combination of tones in all musical 
harmony. Its effectiveness is by no means confined to any 
one position upon the keyboard. Any key whatever, black 
or white, may be selected as the keynote; yet the major 
triad played thereon, 0-4-7, will prove to be the fundament 
of a whole family of chords. 

The only other triads located solely upon the white keys 
which are major are those based upon T and V. All the 
others are minor or diminished. 


90. THE Tonic Triap: Any key whatever, black or 
white, having thus been selected as a keynote, the major 
triad based thereon becomes the tonic triad. 


91. Minor Triaps: Reverting, for the moment, to the 
white keys only, if a triad be based upon the key X, then 
it proves to have three gaps between the lowest and middle 
of the three fingers, and four gaps between the middle and 
upper fingers. That is, the symbol now reads: 0-3-7. 
Such a triad is called a minor triad. 

Of the white-key triads, those beginning upon Q, S and 
X are minor. A minor triad can be played, however, 
beginning upon any key of the keyboard, white or black, 
by bringing in the black keys also. Counting off first an 
interval of three gaps, and then one of four, tells which 
keys are to be struck. 


92. Triap-INTERVALS: If we review the triads resting 
upon any major scale, and tabulate their intervals, they are 
found to be arranged as follows: 
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TABLE VIII 


Origin or Root Intervals, Measured in Gaps 


NHorFoON OP DY OS 
Bmw RH RP & Ww Re 
ww Pr wo WP RP 


fa fe 


That is to say, the triads upon the tonic, subdominant, 
dominant and bist are major. Those upon the supertonic, 
mediant and submediant are minor. 


The pupil must guard against confusion between the 
significance of these figures used in Table VIII, which 
measure intervals between tones or intervals, counted in 
gaps, and those same figures when used in the earlier 
tables, wherein they indicate intervals between the tonic 
and the tone in question. Numerals used to indicate the 
place of a tone in its series—that is, intervals measured 
from the tonic—are separated by a hyphen. Those indi- 
cating intervals between any two tones of a chord, as in 
_Table VIII, are separated by a colon. 


From this point on, the last vestige of any preference 
for the white keys over the black (if the pupil ever had 
any, which this book is especially designed to prevent) 
must be abandoned. The pupil must be exercised at 
length in finding triads, of all sorts, starting from any 
key whatever on the keyboard, merely by counting gaps 
or keys. The result should then be checked by ear. 


The pupil should also be exercised in writing the 
triads thus identified. Blank staff-paper in the Rational 
system may be procured, for this purpose, from the pub- 
lisher of this book. 


93. THE LeApiInc or DimINnisHED TRIAD: The classifi- 
cation of the triads resting upon the major scale into major 
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and minor still leaves unclassified the triad resting upon 
the subtonic, or leading-tone, eleven. This triad is neither 
major nor minor. It is sometimes called the “diminished” 
triad. 


A preferable name for it is the “leading” triad, because 
it is based upon the leading-tone. The leading triad 
appeals strongly to the ear as leading towards something 
else, which is to follow. If nothing more does follow, 
then the ear rests dissatisfied, as with a dissonance. 


94. AUGMENTED Triaps: A fourth class of triads is 
called “augmented.” The augmented triads consist of 
the intervals 4: 4. 


95. QuaTroips: The triad is used most commonly in 
the form of a quatroid, or four-tone chord. That is to 
say, it has one of its three tones repeated, a bist higher— 
or “doubled,” as it is called—making four tones in all. 
The doubled tone may be a part of the treble, or in the 
bass. 


If all four tones lie within a single bist, the major 
quatroid is written: 0-4-7-12. If the tonic is in the bass, 
it is written: O—4-7-12, or 0O—12-4-7, in which the long 
dash represents the space between the left-hand and the 
right. 

The quatroid is commonly spoken of merely as a 
‘‘chord.’’ But this terminology is too loose. The term 
chord is a broader one than quatroid. It includes any 
combination of three or more—perhaps six or eight— 
tones. The basis for all chords, however, is the three- 


tone triad; and the most important development of the 
triad is the four-tone quatroid. 


96. Part-Music: Nearly all music is composed as 
four-part music. That is to say, it has four separate 
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parts, each of which might be called a melody, running 
concurrently. If these four parts are to blend satisfac- 
torily, they must form at every point a true quatroid, as 


defined below. 


97. Part-NAmEs: The four parts of part-music are 
called bass, tenor, alto and soprano, respectively, begin- 
ning at the bottom. The terms are borrowed from vocal 
music, but are applied also to the four tones which make 
up every quatroid. 


In instrumental or orchestral music only the first of 
these terms, the bass, is in common use; but in the study 
of theory one needs to distinguish each one of these four 
notes of the quatroid from another. For this purpose 
the vocal terms are convenient, 


98. Piano Bass AND TREBLE: In piano-music the term 
bass sometimes refers to everything written for the left- 
hand, and sometimes to everything written on the lower 
staff. Conversely, the term treble is sometimes used to 
mean everything written for the right-hand, or everything 
written for the upper staff. Plainly, these terms are used 
loosely. 


99. QUATROID-SyMBOLS: Here, for brevity, accuracy 
and convenience, the four parts of the quatroid may be 


referred to by the symbols J, K, L and M. 


All of this matter concerning chords the teacher, of 
course, is to impart piecemeal to the child, in whatever 
order is deemed best. Only so much should be given at 
a time as the child can easily digest. 


Illustrations should be multiplied until the child has 
surely grasped each musical idea. Memorization of the 
terms is unavoidable; but so far as possible, the child 
should be given to see the whole fabric of chords as a 
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reasonable affair, not built up arbitrarily, nor to be 
memorized slavishly. 

For children of different ages different orders of 
presentation are desirable. For relatively mature chil- 
dren, the order given here will probably be best. For 
very young children only selected portions may be given, 
leaving the rest to be learned as a consecutive whole later. 

But it is important for any such a plan as that that 
what is taught first should fit in with the whole presented 
later. There is no reason for mincing words over the 
fact that, as the theory of music stands at present, this is 
not commonly done. It is not possible. Each teacher of 
theory presents the topic in his own way. There is no 
standard terminology; there are no standard presenta- 
tions of the relationships between the different sorts of 
chords. 

Hence the student or young music-teacher, coming into 
contact with different teachers of theory as he grows up, 
finds confusion where there should be order. 

This book is an attempt at the remedy of this situa- 
tion. The treatment of the topic of chords aims at the 
presentation, first, of a comprehensive survey of the 
whole field, with each sort of chord fully and accurately 
defined, in its relations to its fellows. After that has been 
grasped the pupil can then turn to the study of the use 
of each of the many sorts of chord, with a firm founda- 
tion beneath his feet and a clear perspective of the whole 
which will never clash with anything learned later. 


100. CLAssIFICATION OF CHoRDS: The various chords 
which together form the family of chords belonging to any 
given series are classified and named according to several 
features. In the first place, they are classified according 
as they are normal or abnormal. 


101. Normat Cuorps are those which have the tonic 
forming the bass, or J, with the treble notes proceeding 
upwardly in their numerical order. Such a chord is 
written either: O—0O-4-7, for instance, or: O—4-7-12; or 
the bass may itself be doubled, giving: 0-12—0-4-7, or 
0-1 2—4.-7-12. 
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102. DouBLED CHorps are those in which one of the 
notes of the treble repeats, or “doubles,” the bass, one or 
two bists above it—as in the later examples just given. 
Kither normal or abnormal chords may be doubled. 


103. ABNORMAL CuHorps are those which differ from the 
normal major chord of the series in question, either in 
mode, in degree, in inversion or in position. 


104. Moves: Classification under the heading of modes 
distinguishes between four such, namely: Major, minor, 
diminished and augmented. Of these four only two—the 
major and the minor—are true modes, applicable to an 
entire piece of music, rather than to a single chord. Only 
single chords, on the other hand, are referred to as being 
either diminished or augmented. 


105. Decrees: Both triads and quatroids are classi- 
fied and named according to the particular step, or degree, 
of the series of the piece in which they appear, which is 
occupied by the bass. Usually only four or five of such 
degrees are ever used; but theoretically there might be 
twelve, one for each step of the series. 


Thus a chord in the series U, for instance, might be 
built up from U-1, or U-5 or U-7. Each of these would 
be a different degree of the chord. Conversely, a chord 
having its bass upon U might be considered as being of 
the series U, with the degree U-1; or in the series T, of 
degree T-2; or in the series W, of degree W-10—all accord- 
ing to the rest of the piece in which it appears. 


106. PRINCIPAL AND SECONDARY DEGREES: Of the 
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twelve degrees theoretically possible, three are used so 
commonly as to be called principal degrees. These are 
the chords resting, respectively, upon the tonic, or zero- 
degree; upon the dominant, or seven-degree; and upon the 
subdominant, or five-degree. All other chords are called 
secondary in degree. 


Quoting Shepard, the principal degrees are thus named 
because, in addition to their agreeable sound and frequent 
use, ‘‘they embrace every note of the scale, and are suffi- 
cient to determine, beyond doubt, the key or scale’’—or 
series, as would be said here. The truth of this is made 
plain in Tables IX and X, 


Quoting Goetschius: ‘‘The entire system of tone- 
material is grouped in * * * these three classes. 
They cover the whole ground of musical associations and 
movements. There is no chord which ever has been, or 
can be, used, that may not be defined as a member of 
either the tonic, the dominant or the second-dominant 
elass of harmonies.’’ 


But Goetschius, when he wrote this, had not heard 
‘‘modern’’ or ‘‘futurist’’ music. Some of the ‘‘barber- 
shop chords’”’ of modern music defy classification. 


107. THe Famity or Quatroips: These statements 
form good reason for the collection, before we proceed 
further, of all these various classes, degrees and modes of 
quatroid, together with their inversions and positions, into 
a single group, for classification and comparison, before 
entering upon the study of any one chord or its uses. This 
collection appears as Table IX. 


Table IX supplies what is not to be had in any other text- 
book in harmony, namely: A single comprehensive statement 
of ALL the consonant chords belonging to any one series. 
The symbolism is equally applicable to any keynote what- 
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ever. The child who has mastered Table IX has mastered 
consonant harmony, for all the twelve or thirteen series 
equally. 


In Table IX the subdominant degree is placed before 
the dominant, although the dominant degree is more im- 
portant than the subdominant, because that is the common 
order of their use in musical composition. Modulations 
usually pass from the tonic through the subdominant, in 
order to reach the dominant. 


The various headings of Table IX are to be explained 
as follows: 


108. NorMAL AND INVERTED Positions: The normal 
position of any quatroid is with its root, or tonic, or key- 
note, in the bass. If this tonic be carried up into the treble, 
leaving a bass resting upon some other of the three tones, 
then the quatroid is said to be inverted. That is to say, 
the bottom has been carried up over the rest and placed 
on top. Illustrations of this appear in the second and third 


lines of Table IX. 


109. First AnD Seconp Inversions: If we take as 
illustration the normal major quatroid: OQ—4-7-12, its 
first inversion would result in the chord: 4—7-12-4. This 
is called the first inversion. A second application of this 
same process gives: 7—12-4-7. This is called the second 
inversion. 


The forms of inversion just stated for illustration are 
not the preferred forms, because each of them doubles 
some note other than the tonic. Better forms are, for 
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the first inversion: 4—12-7-12, and for the second: 7— 
12-4-12. 


In a triad, or in a quatroid wherein the treble doubles 
the bass, only two inversions are possible. In chords of 
larger numbers of different tones, three or four inversions 
become possible. 


110. NoRMAL AND SUPERNORMAL Positions: The note 
occupying the soprano or M part is indicator of whether the 
quatroid is in its normal or its supernormal position. In 
other words, whereas the location of the bass determines 
whether the quatroid is normal or inverted, the location of 
the soprano determines whether it is normal or supernormal 
in position. 


Thus, in the illustrations given above, if the soprano 
sounds the four, then the quatroid is said to be in “‘the 
Position of the Four.” If the soprano sounds the seven, 
then the quatroid is in “the Position of the Seven.” These 
positions of the Four and the Seven are supernormal posi- 
tions. a 

111. INTERMEDIATE Tones: It thus appears that the 
bass and the soprano are the principal tones in each chord. 
These once settled, the choice of which among its tones to 
insert in the intermediate positions of tenor and alto is 
somewhat open to choice by the composer. 


112. GENERAL Usr oF TaBLE IX: _ Before taking up 
the several portions of Table IX, some general observa- 
tions may be made. In the first place, as Shepard points 
out, the table includes every tone in the entire series. 
Every number in the list, from zero to twelve, appears 
somewhere in Table IX. 
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TABLE IX 




















Degree Modes | Inversions Positions 
Normal Q— 4-7-12} OQ-— 7-12-4| O— 12-4-7 
Major 1st Invers. 4—12-7-12) 4 7-12-4| 4— 7-12-7 
2nd Invers. 7— 4-7-12| 7— 7-12-4| 7— 12-4-7 
Normal O— 3-7-12) O— 7-12-3} Q— 12-3-7 
Minor 1st Invers. 3—12-7-12| 3— 7-12-3| 3— 7-12-7 
2nd Invers. 7— 38-7-12| 7— 7-12-3| T— 12-3-7 
Tonic URAL MCI DL 
Normal O— 3-6-12| O— 6-12-3) OQ— 12-3-6 
Dimin, | 1st Invers. 3—12-6-12) 3— 6-12-3} 3— 6-12-6 
2nd Invers. 6— 3-6-12| 6— 6-12-3} 6— 12-3-6 
Normal O— 4-8-12; Q— 8-12-4| Q— 12-4-8 
Augm. | Ist Invers. 4—12-8-12| 4— 8-12-4| 4— 8-12-8 
2nd. Invers. 8— 4-8-12} 8— 8-12-4| 8— 12-4-8 
Normal 5— §-9-12| 5— 9-12-5| 5— 12-5-9 
Major ist Invers. 9— 5-9-12} 9— 9-12-5| 9—12-5-12 
2nd Invers. | 12— 5-9-12| 12— 9-12-5| 12— 5-9-12 
Normal 5— 5-8-12| 5— 8-12-5| 5— 12-5-8 
Minor 1st Invers. 8— 5-8-12| 8— 8-12-5) 8— 12-5-8 
2nd Invers. | 12— 5-8-12) 12— 8-12-5| 12— 12-5-8 
Subdom. y 
Normal 5— 5-8-11;} 5— 8-11-5| 5— 11-5-8 
Dimin. | 1st Invers. 8— 5-8-11) 8— 8-11-5| 8— 11-5-8 
2nd Invers. | 11— 5-8-11); 11— 8-11-5) 11— 11-5-8 
Normal S— 5-9-1) 5— 9-1-5, 5— 1-5-9 
Augm. | 1st Invers. 9— 5-9-1) 9— 9-1-5} 9— 1-5-9 
2nd Invers. 1— 5-9-1); 1— 9-1-5} 1— 1-5-9 
Normal 7— 7-11-2} 7— 11-2-7| 7— 2-11-7 
Major |1st Invers. 11i— 7-11-2} 11— 11-2-7| 11— 2-7-11 
2nd Invers. 2— 7-11-2)} 2— 11-2-7| 2— 2-7-11 
Normal 7— 7-11-2} 7— 11-2-7| 7— 2-11-7 
Minor 1st Invers. | 11— 7-11-2} 11— 11-2-7| 11— 2-7-11 
2nd Invers. 2— 7-14-2| 2— 11-2-7| 2 2-7-11 
Dominant I 
Normal 7— 7-10-1| 7—10-1-10| 7— 10-1-7 
Dimin 1st Invers. 10— 7-10-1; 10—10-1-10| 10— 10-1-7 
2nd Invers. 1— 7-10-1; 1—10-1-10) 1— 10-1-7 
Normal 7— 7-11-3)} 7— 11-3-7| 7— 3-7-11 
Augm, | 1st Invers. 1i— 7-11-3} 11— 11-3-7| 11— 3-7-11 
2nd Invers. 3— 7-11-3} 3— 11-3-7| 3— 3-7-11 
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113. CONDENSATION OF CHoRDs: Chords are often found 
distributed over the piano-keyboard in wider range than 
merely the two bists covered by Table IX. In such case, 
before the chord can be identified or classified, it must be 
condensed. This consists in so inverting the chord as found, 
or shifting one tone or another by a bist, as to bring all the 
different tones within the compass of a single bist, or as 
nearly so as may be. Even some of the chords of Table IX 
are capable of condensation. 

Condensation is the first step in the identification of a 


chord. 


114. CHorp-CHaracteristics: If the intervals (mea- 
sured in number of gaps) which are displayed by the nor- 
mal and inverted positions of each of the three degrees 
and four modes of quatroid, as shown in Table IX, be 
tabulated as a table of interval-groups, they appear as in 


Table X. 


TABLE X 
INTERVAL-GROUPS 


Inversions 
Degree Mode 
Normat vy Il 
Major 4:3:5 3:5:4 5:4:3 
‘ Minor 32:4 :5 4 rs 3 Dis 'S) 4 
yi 

shen Diminished 3.23.26 AS Wet La eae: eats 
Augmented 4:4:4 4:4:4 4:4:4 
Major 4:3:5 3:5:4 5:4:3 
: Minor 3:94:95 4x he8 URS aA: 
ee | | iminished 3:3:6 3:6:3 6:3:3 
Augmented 4:4:4 4:4:4 4:4:4 
Major 4:3:5 3:5:4 §:4:3 
Main int Minor 4.<3'3's § S RRUES Yarste: ® Bais S 
Diminished aoe) OG BU Ie Givisrsis 
Augmented 4:4:4 4:4:4 4:4:4 
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This table shows, almost at a glance, the characteristics 
which distinguish the four modes from each other. Each 
mode possesses a characteristic combination of intervals, 
peculiar to itself. 


These characteristics (with the single exception, noted 
below, of the dominant minor) persist throughout the three 
principal degrees. Therefore (since this single exception 
is merely ambiguous, rather than disruptive) these interval- 
groups will hereinafter be regarded as the things of prime 
importance about a chord. 


In order to identify the series and keynote of any 
chord we must also know, it is true, its symbol. But the 
thing of prime importance is the -interval-group. For, 
if we have before us a strange chord on the piano, or a 
strange set of symbols, needing identification, the first 
thing to do with it (after condensation) is to note its 
interval-group. 


115. INVERSION OF INTERVAL-Groups: Note particularly 
that interval-groups cannot be inverted, except in the case 
where the sum of all the intervals of the group amounts to 
twelve. Since this holds true of all the quatroids in the 
legitimate family of Table IX, this need not trouble us at 
present. But as soon as chords less regular than these are 
brought into consideration it will develop that the interval- 
groups may become altered during the inversion of the key- 


symbol. (See also Art. 135.) 


116. DIMINISHED AND AUGMENTED: In Table X we find 
our first satisfactory definitions of “diminished” and “‘aug- 
mented.” In each of the three degrees, the diminished quat- 
roids display a combination of three-gap with six-gap inter- 
vals which is peculiar to themselves. In like uniformity, 
but in contrast with the diminished quatroids, the augmented 
ones consist of only four-gap intervals. 
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117. Masor anp Minor: With a single exception, simi- 
larly sweeping statements might be made as to the interval- 
groups of the major and minor modes. This exception 
occurs in the dominant degree. There we find the major 
and minor forms identical. 


But this is only in the dominant degree. That is to say, if 
we find a chord in the form which is shown as minor in both 
the tonic and the subdominant degrees, there can be no doubt 
as to its being minor—and neither major, diminished nor 
augmented. But if we find a chord in the form shown in 
Table X as major, there may remain some doubt, until settled 
by outside considerations, as to whether it might not be a 
dominant minor chord. Usually, however, the rest of the 
piece leaves no doubt as to this. 


118. IDENTIFICATION OF CHoRDs: Assuming that con- 
densation has been attended to, the identification of either 
diminished or augmented chords will be easy, because their 
interval-groups are in no wise similar to each other, or to 
major or minor. But in the case of major or minor chords 
there may be difficulty, owing to the apparent similarity in 
interval-groups. 


But this apparent similarity is not real. To realize this, 
refer first to the second inversion of the major. This interval- 
group appears in the form 5:4:3. That is to say, the gap- 
numbers run down-hill in regular order. Arithmetically 
speaking, this is the characteristic form of interval-group for 
the major mode. 


For conversely, in the minor, the arithmetically character- 
istic interval-group (found in the normal, this time) is 
3:4:5. That is to say, the gap-numbers run uwp-hill in their 
regular order. 
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A little experiment will demonstrate that no amount of 
inversion will ever convert one of these orders into the other. 
A down-hill order always remains down-hill in character, for 
all that it may have to hitch from bottom to top in the middle 
of the group, and begin running down-hill over again. Con- 
versely, an up-hill or minor order always remains up-hill in 
character, even if it may have to hitch from top to bottom 
in the middle of a group, and begin running up-hill over 
again, 

Whatever chord may come under consideration (which is 
neither diminished nor augmented), its repeated inversion 
will surely bring it out either to the form 5:4:3, in which 
case it is major, or else to 3:4:5, in which case it is minor. 
The only possible doubt, if major in form, applies to the 
dominant minor, as already noted. 


119. Magor or Minor Music: In order to settle this 
doubt, look next at the opening or closing chords of the piece. 
These will always be found to be either major or minor, 
never diminished nor augmented. As these chords are major 
or minor, so also must be the chord under consideration. 
Hence, if it has the major form of interval-group, while the 
opening and closing chords are minor, it must be dominant 
minor. 


Usually the opening chord is tonic. Formerly the closing 
chord was always tonic, but now this rule is no longer fol- 
lowed uniformly. 


In music as simple as hymn-tunes this identification 
of the tonic, by inspection, is usually easy. In more 
complex ‘‘modern’’ music this is often so difficult as to 
be impossible. Indeed, some modern composers have 
abandoned all effort at indicating in what series they are 
writing, so frequently does their music wander beyond 
the legitimate dividing-line between one series and an- 
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other. In that case all question as to the degree of any 

chord under consideration (which formerly was regarded 

as so important) has disappeared. There is left, then, 

only the question of modes, inversions and positions to 

be decided. These can be settled by analysis of the chord 
itself. 

120. LOCATION OF THE KEYNOTE: Table X, as soon as 
the chord has been condensed and inverted into its (arith- 
metically) characteristic order, supplies the rules for the 
identification of the keynote. If the chord’s interval-group 
comes out to the characteristic major form: 5:4:3, then its 
keynote is the second of its four tones. 

If the chord’s interval-group has the characteristic minor 
form: 3:4:5, then its keynote is the first of its four tones. 

If the chord’s interval-group has the characteristic 
diminished form: 3:3:6, then its keynote is the first of its 
four tones. 

If the chord’s interval-group has the characteristic 
augmented form: 4:4:4, then its keynote cannot be deter- 
mined by inspection, but must be identified from collateral 


chords. 


121. Cuorp-Anatysis: The following exercise in chord- 
analysis is quoted, with permission, from Mr. Uselma Clarke 


Smith’s Keyboard Harmony. Each of these chords should 





be condensed, and then analyzed as to its keynote, degree, 
mode, inversion and position. In addition to this, the pupil 
should be exercised in the location of any and all the chords 
of Table IX, when based upon any keynote whatever, black 


or white. 
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In this book’s approach to the topic of chords, no 
slightest preference (after the introductory reference to 
the triads) has been suggested for any one or another 
among the twelve keynotes or series. None should be 
allowed to enter the child’s mind. Each point in theory, 
as it is considered, should be fixed in mind regardless 
of any one keynote or another. 


The teacher is invited to note the contrast, in this 
respect, between this text-book and all which have pre- 
ceded it. There the illustrations are always given in the 
form of notes. Since it is quite impossible to illustrate 
each point in turn in all of the twenty-four scales to- 
gether, this illustration is virtually always couched in the 
key of C alone. Occasionally illustrations are carried 
into some one or two other keys. They never cover all 
the keys. 


The inference from this is that the teacher may be 
relied upon to exercise the pupil in the translation of 
these illustrations into all the other keys. The actual 
result is that this gets only partially done. Even if both 
teacher and pupil try sincerely, the more complex sig- 
natures do not get that extra amount of attention which 
is requisite for familiarity in them. Actually the theory 
remains well understood only in the key of C. 


In this present text-book, in contrast with this, the 
symbols and interval-groups whereby each chord is 
defined bear no slightest relationship to any one series, 
rather than another. If the pupil makes any use of his 
text at all, it must be indiscriminately, as to which series 
it is applied. 

Moreover, the existing books fail almost uniformly to 
define. An illustration or two of each chord, in turn, is 
given. The reader is then told that that is such-and-such 
a chord. That is all. Nowhere appears any statement 
designed to include all of the chords falling under that 
heading. Nowhere is defined any sharp-cut boundary 
excluding all those not belonging to this particular sort. 
All is left to inference, by ear, or else to an indirect 
reasoning in which the pupil is almost certain to err. 


Yet music, we reiterate, is the most mathematically 
accurate of all the arts. Sharp definition of concept is 
the very soul of its theory. The accurate definition of 
the characteristics of each sort of chord, as appearing in 
this and the next chapters, is a first requisite for the 
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understanding of this theory. Yet no such a thing as 
that has been attempted, so far as the author is aware, 
in any other text-book than this. 


122. DecrEE-Marks: In the study of theory the degree 
of each triad or quatroid, as soon as it has been determined, 
should be marked beneath it. This is indicated by a Roman 
numeral written beneath the staff. These degree-marks will 
run from zero to twelve. 


If the chord be major, the numeral is made large, as VII; 
if minor, small, as vii. If the quatroid is augmented, a 
prime-mark is added, as VII’. If it is diminished, a degree- 
mark is added, as VII°. Positions are indicated thus: 
Vili. According to Goetschius, this system of marks was 
originated by Dr. Faisst, of Stuttgart, who taught harmony 
between 1847 and 1882. 


The pupil who has once become familiar with the 

Rational symbols of Tables IX and X will no doubt prefer, 

- however, to utilize them for the identification of chords— 
merely substituting for the Arabic numeral which occu- 
pies first place in the symbols of Table IX, its Roman 
equivalent. 

The pupil should be exercised at length in identifying 
and marking, in one system or the other, the triads and 
quatroids found in any piece of music available. Hymn- 
tunes are excellent for this purpose. Quoting Mr. Smith: 
‘‘The knowledge of chord-structure which is to be gained 
by this kind of study makes it indispensable; it should 
be continued indefinitely.’’ 
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123. Discorps: It was stated above, following Goetschius, 
that the chords of Tables IX and X comprised the bases for 
all chords which were, or could be, used. Indeed, it is true 
that, in the sense that a ‘‘chord”’ is a combination of tones 
which is permanently pleasing, Table IX actually comprises 
all the possible chords of any one family, or series. But 
there are, in addition to these, several tone-combinations 
which the ear refuses to accept as permanently pleasing, yet 
which have a pleasing office, nevertheless, when used tempo- 
rarily, as transition-chords, or “leaders,” to more consonant 


chords. 


124. RESOLUTION OF CxHorRDs: This transition from 
temporary to more permanent or consonant chords is 
called resolution. While more adequate consideration will 
be given to this topic in the next chapter, yet the direction 
of resolution of these dissonant chords (since with them 
prompt resolution is inevitable) is noted for each, in passing. 


Hereafter, in writing chords, the bass will usually be 
omitted. It will be understood that any of the tones of 
the treble, doubled downwardly, may be used as a bass, 
according to the inversion desired. 


125. THE Dominant-TEN CyHorp: Chief among the 
dissonant chords is the so-called “chord of the dominant- 
ten” (in the older terminology, the “dominant seventh’’). 
If to the normal major dominant triad: 7-11-2, there be 
added another note at top, three gaps above the topmost 
note, there results the dissonant chord (or discord, as 
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Goetschius calls it): 7-11-2-5. This chord, because its five 
is ten gaps above the root (now the seventh, or dominant) 
is called the dominant-ten chord. 


This chord is dissonant, because it comprises the disso- 
nant interval of a ten. Yet, if resolved promptly into the 
tonic: 7-12-4, it is most pleasing. 


126. IDENTIFICATION OF THE DoMINANT-TEN: The 
intervals of the dominant-ten are 4:3:3, together making 
ten gaps. This, as can be seen from Table X, is a combi- 
nation foreign to the legitimate family of chords. 

In the dominant-ten the tonic can be identified, when 
once the chord has been inverted into its most condensed 
form, and its characteristic interval-group discovered, as 
lying within the middle interval, one gap above the sec- 
ond note of the chord, and two gaps below the third. 
(Note the symbol: 7-11-2-5.) 


127. OTHER CuHorDs OF THE TEN: Chords of the ten may 
also be formed on all the other degrees of the major scale, 
besides the dominant. Since these chords are little used 
they are given statement only in the tabular summary, 
Table XI. Among them all, the two chords upon degree 
II are used the most. Both of these resolve either into the 
second inversion of the tonic, or else into the dominant or 
dominant-ten. 


128. THe DomINANT-TEN-FoURTEEN CHorD: The addi- 
tion of yet another note at the top of the chord of the 
dominant-ten, at a major interval of four gaps, gives a 
five-note chord having the symbol 7-11-2-5-9, and the inter- 
val-group 4:3:3:4. This is the chord of the dominant-ten- 
fourteen (formerly known as the “dominant seventh and 
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major ninth.”) It is called the dominant-ten-fourteen 
because its five and nine are ten and fourteen gaps respec- 
tively above its root, seven. 

This chord is so harsh in its dissonance that it cannot 
even be entered abruptly, let alone rested upon. But as a 
transition-chord, from a preliminary subdominant to an 
ultimate tonic, it is pleasing and useful. 


129. THE DomiINnANT- TEN- THIRTEEN: If the interval 
added at the top of the dominant-ten be a minor, of three 
gaps only, there results the five-note chord called the 
dominant-ten-thirteen (formerly known as the “dominant 
seventh and minor ninth”). This chord has the symbol 
7-11-2-5-8, and the intervals 4:3:3:3. The five and the 
eight are ten and thirteen gaps respectively above the root, 
seven. 

This chord, like its predecessor, resolves into the tonic, 
O0—0-4-7, 

This chord is little used in the form stated; but by drop- 
ping its root, seven, there is derived a four-note chord 
which is widely used, namely: 


130. THE CHorD oF THE NINE: This chord (formerly 
known as “the diminished seventh”) has the symbol 11-2- 
0-8, and the interval-group 3:3:3, covering only nine gaps 
in all. This is why it is known as the chord of the nine. 

The identification of this chord of the nine is easy, so 
soon as it has been condensed into its “close”? form, lying 
wholly within a single bist; for its intervals are peculiar 
to itself. When thus identified, its tonic can be located as 
lying one gap above its lowest note. 

This chord forms an instance of how intolerably loose, 
hitherto, has been the terminology of musical theory. 
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According to every precedent, the term ‘‘diminished 
seventh’’ should mean, in the older terminology, only 
one thing, namely: That some part of the chord was 
formed of the interval of a diminished seventh (here 
called a ten). Yet in this chord called a ‘‘diminished 
seventh’’ there is nowhere a true interval of a diminished 
seventh. 


The term seventh, if the older terminology is to mean 
anything definite at all, means an interval one half-tone 
less than an octave. A diminished seventh, on those 
same terms, means two half-tones less than an octave. 
But here, by a sheer play upon words, the interval which 
(in the key of C) runs from B up to A-flat, or three 
half-tones less than an octave, is forced into meaning a 
‘*diminished seventh.’’ 


One is forced to sympathize with Shepard when he 
says, with commendable frankness: ‘‘There is much con- 
fusion in the terms used in connection with the theory 
of music.’’ 


131. THe Dominant-Six CuHorps: These are chords 
which, according to Shepard, are derived from the second 
inversion of the dominant. As they all include the interval 
of the six from the dominant root, they are called here the 
dominant-six chords. In the older terminology they were 
known, respectively, as the “augmented six-three,” or 
“Italian sixth”; the “augmented six-four-three,” or the 
“French sixth”; and the “augmented six-five-three,” or the 


“German sixth.” 


These chords are written, respectively: 


' Resolving 
Intervals Symbols a a 
Italian dominant-six ......... 4:6 1-5-11 0-4-12 
French dominant-six ......... 4:2:4 1-5-7-11 0-4-7-12 
German dominant-six ........ FE aa 1-5-8-11 0-4-7-12 
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These chords of the dominant-six must not be inverted. 


There is much debate as to the origin of these chords, 
but we are not interested in that here. What we need 
is merely to study them as they stand. The fact that 
they are used in connection with undoubted chords of 
the regular series, resolving into the tonic, is sufficient 
for their inclusion here. 


132. Tur DoMINANT-ONE CHORDS: These chords, accord- 
ing to Shepard, “are not strictly in the series.” This is 
clear because, while having the same characteristic interval- 
group as the dominant-six, they have a quite different 
symbol, linking the keynote with the eight. Nevertheless, 
because the eight leads naturally into the seven, the dominant- 
one chords resolve easily into the dominant, and therefore 
classify as being at least on the border-line of the series. 


The dominant-one chords have the following forms: 





Intervals Symbols Resolving Into 
4:6 8-12-6 7-11-7 
4:2:4 8-12-2-6 7-11-2-7 
433323 8-12-3-6 7-11-2-7 


133. ALTERED AND Mixep CuHorps: ‘These are also 
border-line chords—chords which may lead across into a 
foreign series, if resolved in one direction, or which, if 
promptly resolved into a true chord of the original series, 
give the ear no impression of having wandered into a for- 
eign series. Goetschius gives as examples: The chord 
6-9-1-2, resolving into 7-12-4; or 5-8-12, resolving into 
4.7-12—both without alteration of the key. But the chord 
6-9-12-2, which is a similarly mixed chord, may resolve 
into 7-]]-2. This chord, while the dominant of the original 
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series, gives one immediately, from its connection with the 
chord from which it was derived, the impression of having 
shifted series, into that having its tonic on seven of the 
old series. 


Goetschius defines these altered or mixed chords as 
those which ‘‘contain one or more tones written with 
accidentals (sharp, flat or natural) and which are there- 
fore foreign to the scale in which they appear, but which 
nevertheless, from their connections and their effect, 
obviously belong to the principal key, and not to that 
key which the chromatic (foreign) tone seems to indi- 
cate.’ To this he adds: ‘‘That a key and chord may 
embrace a chromatic tone, foreign to its scale, is a fact 
which, contradictory as it may appear, is confirmed on 
every page of classic music.”’ 


All of this forms one of many instances of how uncon- 
sciously the theory of music is now enslaved to its symbol- 
ism, and to its worship of the major scale. If we turn 
to Table IX, displaying all the regular chords which are 
undoubtedly of the series-family, we find that just two- 
thirds of them all would fall under this heading of 
‘‘altered’’ or semi-foreign chords, according to Goet- 
schius’s definition! Yet they are all true family-chords. 


Plainly, the mere fact that a chord comprises in its 
symbol, in the older notation, some accidental indicating 
a departure from the major scale of that series, is a mere 
accident of symbolism. It is no assurance that the chord 
has been altered or mixed. Only its interval-group and 
gap-symbol can show that. 


This shows that much of the devotion of the musically 
orthodox to sharps and flats, as indicators of harmony or 
theory, is without foundation. 


134. Summary: Bringing together into a single pur- 
view, stated in terms of interval-groups and symbols, the 
normal forms of all the chords now in common use, whether 
consonant or dissonant, for comparison, there results 


Table XI. 
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TABLE XI 
CHARACTERISTICS OF ALL CHORDS COMPARED 


Intervals 
Genus Mode or Species AUGNMNGLSNGATURGORSSSTUNG IIe 
Growp Sum 

Major Ale Bite 12 0-4-7-12 

Consonant Minor 82 4.215 12 0-3-7-12 

Chords Diminished BS Ns ea 12 0-3-6-12 

Augmented 4:4:4 12 0-4-8-12 

Chord of the Nine oS 08 9 11-2-5-8 

Dominant-Ten AS 83 10) 7-11-2-5 
Dominant-Ten-Fourteen |4:3:3:4 14 7-11-2-5-9 
Dominant-Ten-Thirteen |4:3:3:3 13 7-11-2-5-8 


Other Degrees of Ten- 


Chords: 
O 4:3:4 11 O-4-7-11 
Dissonant IT major 4:4:3 A | 2-5-9-12 
Chords II minor aes Spa 8 10: 2-5-8-12 
IV 3:4:3 10 4-7-11-2 
V 4:3:4 11 5-9-12-4 
IX 3:4:3 10 9-12-4-7 
XI oto eae 10 11-2-5-9 
Dominant-Six: Italian 4:6 10 1-5-11 
Dominant-Six: French 4:2:4 10 1-5-7-11 
Dominant-Six: German |4:3:3 10 1-5-8-11 
Dominant-One Chords 4:6 10 8-12-6 
4:2:4 10 8-12-2-6 
Border-Line 42823 10 8-12-3-6 
Chords Altered or Mixed Chords|3:4:1 8 6-9-1-2 
(Illustrations of many |3:3:2 8 6-9-12-2 
such) 38:4 Z 5-8-12 


135. INVERSIONS AND INTERVAL-Groups: A moment’s 
inspection of these dissonant chords, all of which have inter- 
val-aggregates other than twelve, suffices to show that an 
inversion of the tone-symbol shown will not result in an 
inversion of the interval-group shown. Take for instance 
the dominant-ten, having the interval-group 4:3:3 and the 
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symbol 7-11-2-5. Inversion of the symbol results in 
11-2-5-7. But the interval-group of this new symbol has 
now become 3:3:2, which is not an inversion of the original. 
Similarly, the dominant-ten-fourteen, having the interval- 
group 4:3:3:4 and the symbol 7-11-2-5-9, if inverted once, 
results in the interval-group 3:3:2:2. 


136. “CiosE’? Harmony: For this reason it is im- 
portant, when condensing chords, to get all the different 
tones, if possible, within the compass of a single bist, before 
attempting to analyze. When this has been done the chord 
is said to be in “close” harmony. 
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137. Tone-Revativity: If we strike any key whatever 
on the piano we get the sensation, of course, of merely a 
single permanent tone. If we strike any other key, here 
or there, at random, but each one alone, we get the same 
sort of a musical sensation—just a single independent 
tone. In this sense all the tones of the piano are equal 
and independent. | 


But if, before striking any one of these tones, we first 
sound the tone eleven gaps below it, we get a very different 
impression from the second tone. The second has now be- 
come dependent, for its meaning, upon the first. 

The first, so to speak, has set a certain pace for the 
second. It has established, as we say, the fundamental. 
Then, when the second tone is heard it conveys to the ear 
an impression merely of its relativity to the first. 

When a fundamental has thus been established, eleven 
gaps below the tone in question, no sooner has the second 
note been struck than the ear receives a sensation of impa- 
tience. It seems to respond to the tone by saying: “Well! 
What of it? Go on and tell your story!” For something 
more is plainly to be expected. 

If then, as a third tone, the bist above the fundamental 
is struck, the ear immediately becomes satisfied. It seems 
to say: “Oh! If that was what you were after—all right!” 


138. ToNnE-SToRIES: Yet the ear, although impatient, 
is not mean about the matter. It does not say (as it 
might): “Well! Why didn’t you say so, in the first place?” 
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For to have “said so in the first place’? would have been 
to strike merely the fundamental first, and then the bist. 
But this is not nearly so interesting as the other. While 
the ear does not quarrel with a 0-12 interval, yet that is 
not what it likes best; it is too simple. The ear prefers to 
have a little story told, as by the intermediate eleven, 
before one comes to the wind-up, where the prince finds the 
princess and they live together happily forever afterwards. 
If everyone just “said so in the first place”’ there would be 
no pretty stories—just a dull dry report of how it all came 
out in the end. 


It is quite the same in music. All our pretty tunes and 
grand symphonies are but stories told in tones; and they 
nearly always come out, in the end, to saying: “so they 
lived happily together forever afterwards’—on the major 
tonic chord, 


But before they got there they had had a very pretty 
and interesting journey about the great tone-forest; and 
they had given us many a scare, as they journeyed by 
modulation from one series to another, by their narrow 
escapes from various ogres called Dissonances, and dragons 
lying in wait under ground, called Hidden Bists and Sevens, 
and what not. But all that, indeed—for we knew from 
the beginning that they would finally come out all right— 
was just what we enjoyed the most. 


139. Tone-TENDENCY: Now the making of these tone- 
stories, big or little, begins right in this inviting message 
which we get from the interval 0-11, saying: “Of course 
there’s something more to come; and that is 0-12.” For 
0-11 is a dissonance. It is not pleasing, except for a very 
short time. But then, when it has led us to 0-12, we say: 
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“That is all right. Perfectly comfortable, thank you. Ill 
stay right here. Very kind of you, 0-11, to lead me here.” 


This office of the rough, harsh, but kindly dissonances, to 
lead us politely to the consonances, where we can rest, is 
a feature of all the dissonances. While none of them have 
it so strongly as the eleven—which for that reason has long 
been called “the leading-tone”—yet they all have it. 


But the several dissonances have this faculty of leading 
~ the ear in different degrees of strength. Also, they lead in 
different directions. Hence, in order to get clearly in mind 
their several duties in this respect, we shall have to go back 
and take up again the question of the relative musical rank 
of the several tones; and at the same time we shall have 
to review our musical arithmetic. But this time, instead of 
resting content merely with the major scale, for our military 
procession of musical rank, we must bring in all twelve of 
the tones of the series. 


140. MustcaL RANK AND ToNE-TENDENCY: If we set 
out the twelve intervals of any series in terms of their 
musical importance—and that means, as we found in 
Chapters IV, V and VI, in terms of the arithmetical sim- 
plicity of their vibration-ratios—they will appear as in 


Table XII. 


For a class of boys the teacher will find the military 
titles of Table XII the more acceptable; for a class of 
girls, the fairy-story titles. 

Incidentally a review may be taken of the preference 
of the ear for the simpler arithmetical factors. Two, it 
can be seen, is the ratio best loved of all. The lower 
powers of two are preferred over higher ones. Three is 
preferred next. But three times three is not so accept- 
able as three times five. The odd ratios, such as seven- 
teen, nineteen, etc., are much less liked than any combi- 
nation of small factors. The factor seven is positively 
disliked, no matter in what disguise it may appear. 
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141. MusicaL SuHort-Circuirs: It becomes clear, as 
soon as Table XII has been studied, that the ear, just like 
an electric spark, likes to jump across the shortest gap in 
arithmetical contrast which is possible. So it takes the 
shortest cut it can across Table XII. 

If it feels very abrupt and businesslike it jumps straight 
across from zero to bist. But this is very uninteresting. If 
it feels like having a little more of a story on the way, it 
shoots from zero down to four, thence to seven, and so to bist. 


But even this route, while very jovial, is still pretty 
abrupt. Even an electric spark likes to zigzag. ‘So the 
path usually preferred is from zero down to two, and then 
by way of four, five, seven, nine and eleven, to bist. This, 
we have learned, is called the major scale, just because it 
seems to most ears the most pleasant of all the various 
routes from zero to bist; and it seems so to most ears be- 
cause it is arithmetically the simplest, if one is to wander 
at all away from the simple major triad. 


142. Musica Ampition: Moreover, the ear—which is 
a bit lazy about doing any more arithmetic than it has to 
do, and therefore dislikes counting irregular vibration- 
ratios—wishes to have as little as possible to do with the 
unpleasant musical ranks lying at the foot of Table XH, 
with their ugly vibration-ratios. So long as things permit, 
it will have nothing to do with any tones below the rank 
of captains or fairies. 


143. MusicaL Escape: But once in a while things go 
wrong. The ear finds itself unexpectedly stumbling upon 
a witch, or perhaps even a terrible ogre. Very exciting, 
this is, for the moment; and if one does not have too much 
difficulty and delay in getting away, it is very pleasant. 
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But naturally the ear runs quickly away from any such 
a terrifying thing as that; and when it does so it must seek 
the shortest possible route to safety and comfort. Table 
XII helps us to find this quickest and easiest way back to 
the palace. 


Of all the easy chances for a run up-hill to safety, on 
Table XII, that from eleven to twelve is the shortest. No 
other interval lies so close to either tonic or bist as interval 
eleven. The fairy-queen is always close at hand to the 
real queen. Hence this run is the one most frequently 
taken. 


The next easiest is that from two to zero, or two to four. 
But two to zero is not so easy as eleven to twelve, because 
two must tumble over one on the way. Or, if it runs for 
four, it must stumble over three. 


Similarly with interval five. It can easily run to four, 
and usually does so; but four is not so attractive a safety- 
spot as is twelve, the refuge which attracts eleven. So 
five is not regarded as a “leading-tone,”’ as eleven is. We 
do not feel that strong urge to shift over, in the case of 
the five-four run, as in that of eleven-twelve. 


Interval nine would most naturally run to seven; and 
usually it does so. But eight stands blocking the way. If 
nine starts for twelve, on the other hand, both ten and 
eleven are in its way. So nine usually runs for seven. 

A simple rule to be memorized, as to these flights of 
the various intervals to comfort and safety, is that eleven 
tends always to ascend to twelve, while five and nine both 
tend rather to descend. 


144. THe OvuTLAWED INTERVALS: When we come to 
those intervals which lie below the horizontal line—the 
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outlawed witches and the ogre—this same tendency to take 
the shortest cut home to safety holds true. When we have 
to flee from Witch One, for instance, two proves to be a 
much nearer safety-spot than zero; so one usually goes 
there. One does this especially if one has just started out 
from zero. To start from zero to one, and then get fright- 
ened so badly that one runs back to zero, is a very sad 
(minor) affair. (Try it on the piano, sounding the tonic 
chord with the zero.) It is much cheerier to go bravely 
on to two, than to turn around and run. 


This same rule holds true for interval eleven. In spite 
of one’s strong attraction from eleven towards twelve, if 
eleven has been approached from twelve, it proves to be 
much more pleasant to continue bravely on to nine, than 
it is to turn around and run back to twelve. 


Interval three, again, finds two the nearest refuge at 
hand, but four the safer destination. Interval six may 
run either to five or to seven, somewhat indifferently. 
Seven is the safer destination. The same may be said of 
interval eight, in its choice between seven and nine. 


Interval ten—Ogre Ten—stands out by itself, as worse 
than all the rest. It is so unwelcome to the ear that, while 
a run from it to nine is preferred, yet flight may even be 
directed to eight, as something nearer at hand—a refuge 
which, although of low rank, is better than ten. 


145. Dua Procression: When more than one tone is 
being struck simultaneously the progression of such tone- 
combinations, in a series, exerts a new set of contrasts, 
agreeable or disagreeable, upon the ear. In such case we 
must have a new set of rules for guiding our flights from 
dissonances to consonances. The rules for such flights 
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when only a single tone is involved, as just debated, still 
hold true; but they no longer suffice. We need additional 
rules covering dual progression. 


146. CoNSECUTIVE Fours, Sevens, NINES AND Bists: 
For instance, if the major scale be played, it, as a succes- 
sion of single tones, sounds well. If we play the tonic 
triad of this series, as a single chord, it sounds well. But 
if, now, we play a series of 0-4-7 triads, each triad based 
upon one degree of the major scale, this, as a series of 
composite sounds, proves to be disagreeable. The ear 
refuses to accept the combination of the two acceptable 
things—major scale and triads—as a progression, although 
each, when alone, was pleasing. 

Analyzing this situation by means of experiments with 
series of various combinations, it develops that: 

1) A succession of fours, based upon the major scale, 

is pleasing; 

2) A similar succession of sevens is harsh; 

3) A similar succession of nines is pleasing; and 

4) A succession of bists is harsh, although less so than 

the sevens. 

Therefore the rule runs: Consecutive sevens or bists are 
to be avoided. 


147. “HippEn” SEvENs or Bists: So unacceptable to 
the ear are successive sevens or bists that it is displeasing 
even to have the parts of a quatroid progress over inter- 
mediate silent steps which, if sounded, would involve con- 
secutive sevens or bists. Such ghostly dissonances as that 
are called hidden sevens or bists. 

Shepard gives the following illustrations of hidden bists, 
the silent intervals being printed in parentheses: 
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0-14 (4, 2) 0-12, the hidden bist in which is the 2-14; 
Or 11-7 (9, 11) 0-12. 

Of hidden sevens he gives the examples: 
4.12 (5) 7-2, in which the hidden seven is the 5-12; 
Or 9-5 (4) 7-2, in which the hidden seven is the 9-4. 


(These examples should be played.) Shepard says: 
‘‘The pupil should not attempt to avoid hidden sevens 
and bists altogether, but should discriminate in regard 
to the effect, rejecting those that are harsh.’’ 


148. PARALLEL Motion: It is displeasing to the ear, 
also, to have the four parts of any quatroid move upwardly 
or downwardly, in progression, all in the same direction, 
or “in parallel’; for this, almost inevitably, involves con- 
secutive sevens or bists. The remedy for this, as for 
hidden sevens or bists, is “contrary motion’”—that is, some 
of the parts moving upwardly while others move down- 
wardly. It is permissible for three out of the four parts to 
move up or down in parallel; but preferably only two 
should do so, the others remaining stationary, or moving 
in the opposite direction. 


149. CuHorp-PRocREssion: Chords tend to _ progress 
from their dissonant or unstable forms to their stable con- 
sonant ones, quite as single tones do. Like single tones, 
chords often progress unnaturally, away from the con- 
sonant towards the dissonant, just for the fun of seeing if 
they can get back again. In chords, as in dual progression, 
we need still another set of rules, as to this progression, to 
cover their greater complexity. These rules relate respec- 
tively to connection, to degree, to destination and to scope 
of progression. 


150. Connection: The progression from one chord to 
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another often requires more than one intermediate step— 
sometimes a whole series of such steps. This series of 
intermediate steps is called the connection between the two 


chords. 


Sometimes this connection consists of a single tone, 
common to the chords, or intermediate between them, as 
in the examples in Art. 147. More commonly it is a series 


of chords. 


The topic of connection is one of the most important and 
far-reaching of any comprised in the theory of music. 
Almost all composition consists in designing connections 
between the more prominent chords, which form the land- 
marks of the piece. For this reason the topic of connec- 
tion, in its details, is one far too large for inclusion in 
this little book. The student can find in the larger works 
upon theory, such as Goetschius, models for the connection 
of all the chords known to theory. Those interested in 
composition must study these models. 


151. Decree: Chord-progression is almost entirely a 
matter of change of degree. In each degree the question 
of position is largely a matter of choice; but the question 
of degree is one vital to the satisfactoriness of the music. 


152. DestTinaTION: The ultimate destination of almost 
all chord-progression is the tonic, as the most fitting close; 
but on the way there the progress may pass through any or 
all of the chords of the series. Nearly always the final 
approach to the tonic is made through the dominant, as 
the next most stable chord to the tonic. As to this, 
Goetschius says: “In music prompted by true musical 
instinct (as that of classic writers), this line of progres- 
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sion represents probably three-quarters of all the harmonic 
movements that are made.” 


153. Scope: The progression may shift merely towards 
some of the more dissonant chords, or even to a border-line 
chord, and then back again; or, if it proceeds beyond these 
border-line chords, and resolves itself into a dominant which 
is then used as the tonic of a new series, it is said to have 
effected a modulation out of the series in use, and into an- 
other. 


154. MopuLaTIon, or a shift from one series to another, 
forms another, and one of the most important, of music’s 
safeguards against monotony. These safeguards, we have 
seen, consist of (1) rhythm, or accent-contrast; (2) melody, 
or pitch-contrast; (3) harmony, or contrast between conso- 
nance and dissonance; (4) progression, or contrast between 
chords in sequence; (5) cadenzas, or embellishments lying 
outside the rhythm-phrasing; and finally (6) modulations, 
or contrasts between one series or keynote and another. 


Our modern jazz or ‘‘futurist’’ music can searcely be 
regarded as a step further along in this series of divert- 
ing contrasts, as it might be; for it maintains such a 
continuous medley of defiances of every rule and tradition 
as to amount, on the whole, to a reversion to sheer monot- 
ony of discords. It pleases only those who never bother 
to listen to their music. 


155. RELATED KEYNOTES OR SERIES: Modulations may 
occur between any original keynote or series and any other 
which is related thereto. 


Relationship is always established between keynotes 
through the bond of the seven. Thus a modulation from one 
keynote to a related one amounts to a musical step, 
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measured in vibration-ratios, which is merely one degree 
more complex than shifting from one bist to another in the 
same series. 


Let us write out, therefore, a procession of keynotes, be- 
ginning from QO, separated by intervals of seven. Doing 
this with capital letters, and calling these the keynotes of 
major scales, let us write below it another procession of small 
letters, calling these the keynotes of minor scales. We then 
have: 


O-V-Q-X-S-Z-U-P-W-R- Y-T-O-V-Q-X-S, etc. 


O-V-Q-X-S-Z-U-p-W- r-y-t-0-vV-q-x-s, etc. 


From this double procession the keynote or series which is 
related to any given original keynote or series may be found, 
according to these following rules: 


Any MAJOR series possesses four related series, namely: 


1. Its own minor alternate (directly below it) ; 

2. Its own dominant (next on the right) ; 

3. Its dominant’s alternate (downwardly to the right) ; 

4. Its subdominant’s alternate (downwardly to the left). 


Any MINOR series possesses three related series, namely: 


1. Its own major alternate (directly above it) ; 
2. Its own minor dominant (next on its right) ; 
3. Its dominant’s major alternate (upwardly on the right). 


Into any of these “related” series modulations may occur 
easily and directly, either cadently or currently. Into un- 
related keynotes or series modulation should occur only 
through related series. 
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156. RELATED ALTERNATES: There is some debate in the 
musical world as to whether major and minor of the same 
keynote should be regarded as related alternates, as written 
above, or whether it should be major and minor of the same 
signature which are related. The author has no doubt as to 
the correctness of the relationships printed in Art. 155. (See 
also Art. 69.) 


Although even so eminent an authority as Goetschius 
supports the tradition of regarding alternates of the same 
signature as related (for instance, C-major with A-minor), 
yet Goetschius himself, when it comes to modulations, 
commits himself to the statement that, ‘‘as is obvious, 
the modulatory act is directed towards the tonic or key- 
note, which is the same in both modes’’ (italics his). 
This is a square corroboration of the author’s position. 


This matter of related alternates is but one of many 
instances in which authorities of even the highest stand- 
ing become misled, upon one point of musical theory or 
another, by the terribly foggy symbolism of sharps and 
flats. If we had never had sharps or flats no one would 
ever have dreamed of calling A-minor the alternate of 
C-major. We should therefore hasten now to make up 
for lost time, and leave that archaic superstition promptly 
behind us. 


157. CADENT AND CurRENT Moputations: Modulations 
occurring after a cadence (which is usually demarked by a 
double bar) consist in a deliberate closing of the series which 
had been in use, and an advertised embarkation upon a new 
series. Such a modulation is called a cadent modulation. 


Current modulations, on the other hand, occur in the midst 
of the music, with little or no regard to any particular place 
in the rhythm. They are not advertised, but must be de- 
tected by the musical sense of the listener, 
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In the older notation cadent modulations were adver- 
tised by a new ‘‘signature’’ of sharps, flats or naturals. 
In the Rational notation they are advertised by word, 
above the staff. Current modulations are not advertised 
in either system. 


158. Leapinc Mopuxations: The usual method of modu- 
lating into the related series of the dominant is to leave the 
original series by its tonic, and to enter the new series through 
its leading-tone. For this purpose the best chords of the new 
series are the chord of the nine (which resolves into the 
dominant) and the dominant-ten itself. Goetschius recom- 
mends carrying the modulation through any of the lower 
rank intervals, or “active” tones, as he calls them; that is to 
say, from tonic, four or seven through the five, nine or eleven, 
respectively, to the dominant, or new tonic. 


159. PivoTaL MopuLATION is a term referring to the fre- 
quent use of some border-line chord, common to the two 
related series, as the “pivotal chord,’ whereon the harmony 
is swung over from the old series to the new. 


160. MATERIAL: Since this book contains few examples 
illustrative of the various points in theory raised, the author 
takes pleasure in quoting from the preface of Mr. Uselma 
Clarke Smith’s excellent book, Keyboard Harmony, as wit- 
ness to his intent that the topic is by no means to be studied 
without many illustrations of each point at the piano. 


‘“*As the subject [harmony] is generally taught, from 
text-books and in class, there is no reference, or but a very 
indirect one, to the actual sounds involved. The working- 
out of the problems becomes simply an exercise of the 
pupil’s ingenuity. * * * Considerable experience in 
teaching has served to confirm and strengthen the author’s 
belief that, in order to impress upon the student the 
vital and practical importance of the study, it should be 
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taught directly at the piano, so that the various combina- 
tions and successions may be appreciated through the ear 
and hands, and not simply be obtained by slavishly fol- 
lowing a long list of prohibitions.’’ 


The author takes it for granted that no present-day teacher 
of harmony, at work in a field so little standardized as 
musical theory, will be so reckless as to teach from any one 
text-book alone—either this one or any other. As to the 
line of attack, interpretation and illustrations, nearly every 
teacher follows his own individual preferences, anyhow. He 
is therefore supposed to base those preferences upon a fairly 
broad acquaintance with the several more prominent authori- 
ties in theory. 


Among these, this book aims merely to present an unassail- 
ably correct foundation. That once right, the superstructure 
cannot go far wrong. 


With such an aim as that, to try to duplicate all the wealth 
of illustration available from the other books would be folly. 


161. THEORY AND ComposiTION: There prevails a wide- 
spread misapprehension as to the relationship existing be- 
tween theory and composition. It is commonly thought that 
the theory of music should be valued chiefly as an instru- 
ment to aid composition. But this the author believes to be 
a fallacy. For the history of music is unanimous in its 
promulgation of the noteworthy fact that the successful com- 
posers have not been those most proficient in theory, nor those 
most observant of its rules. 


Every composer who has won permanent fame has 
done so, not by, but through, a fair defiance of the rules 
of theory, as established in his day. Such stars of the 
first magnitude as Bach, Beethoven, Wagner, etc., did not 
succeed by any exceptional observance of the rules; but 
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instead, by breaking away (for good reason, found in the 
genius of their message) from those rules. 

Hence all of these composers, in their day, were at- 
tacked severely by their contemporaries, for their dis- 
regard of the traditions then sacred. But then, as soon as 
recognition of their genius had arrived, these traditional 
rules were altered to fit the new standards of public taste. 


In music as in all other arts, progress has always been 
accomplished first by an instinct which was purely sub- 
conscious, rather than rational, In this pioneer work the 
established traditions have partly helped, and partly 
hindered. But in either case, it has been the subconscious 
progress which molded the traditional rules, not the rules 
which molded the lines of progress. 


So let neither teacher nor pupil regard the theory of 
music as a stepping-stone to successful leadership in com- 
position. It will aid one greatly in hack-work; but it will 
never replace, nor even lead to, genius. 

The prime function of the study of musical theory is 
as an aid to the wnderstanding. This once had, and the 
classic work of the composers of the past once digested 
thereby, whatever spark of genius the student may possess 
has had its every chance to come out, and to guide—sub- 
consciously, of course—the path of progress. That is 
ample reason for its earnest study. 


ran 
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MInpD AND Bopy. 


A study of the five principal sources of knowledge as to the 
relationship existing between mind and body, namely: Natural 
science in general, physiological psychology, political economy, 
social evolution and the message of Jesus of Nazareth. 


IN COURSE OF PREPARATION 


SociAL ENERGETICS. 


A correlation of all our collegiate knowledge bearing upon all 
those energetic processes wherein the activity of life consists. 
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